15 Cents 





















TIMELY IT IS, FOR YOU, MR. FOUNDRYMAN, TO THINK 


ABOUT GOSTS 


Do you KNOW the EXACT cost per pound, of each individual casting 
made by you? 

IF NOT, you NEVER can make a quotation and feel absolutely certain 
of the PROFIT. 

YOU would not buy an article, without FIRST ascertaining the cost. 
Then why sell your product without the knowledge of what it costs you? 
Without this information a sale may mean profit or loss! Who knows? 
If your costs are high, can you tell why? 

Our Staff of Cost Accountants are thorough Foundrymen, and can find, 
and remedy the fault. 

Now is the opportune time to fortify yourselves against close competi- 
tion, by introducing every possible economy. 


We Gan Lower Your Gost of Production. 


THE GENERAL AUDIT CO. OF OHIO 











Incorporated 
YOUNGSTOWN Koga OHIO, U.S. A. 
Consulting Inquiry and 
Cost Correspondence 
Accountants Solicited 








GENERAL OFFICES 
DOLLAR BANK BUILDING 


$1.00 a year 
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ESTABLISHED 1874 


“Rillton” Sea Coal Facing 


Ground Fine and Uniform. 


702 Pure Ceylon Plumbago 


The most economical grade. 


“Kantbebeat” Dry Core Compound 


& 
The kind that’s alright. 


656 Core Wash 


“Esso” Liquid Core Binder 


Our own make. 


All should be used by you—Order promptly. 








The S. Obermayer Co. 


ha 4 Cincinnati Chicago Pittsburg 


Good and cheap in price. | : 
a 
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Don’t sit on the fence and expect SUCCESS to come 
and slap you on the back. She won't. 

Success is a philanthropic billionaire — but no fool. 
Success is a willing sister but you must show her 
you are alive to the opportunities that are flitting 
about you. 

Besides, while you are waiting, adversity may come 
around and knock you on the head. 

Take up the opportunity of buying my PLUMBAGO, 
FOUNDRY FACINGS and BLACKINGS and, if you 
have a Plating Department, my BUFFING COM- 
POSITIONS and PLATERS’ SUPPLIES. 

If you want to know why their use will save your 
money, write me a letter. 


Frederic B. Stevens 


Facing Mill Warehouse and Offices Export Warehouse 
Isabella Ave. & M.C.R.R. Cor. Larned & Third Sts. Windsor, Ont. 


DETROIT, MICH. 
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THE UMIVERSAL SV 5TLM OF MACHINE MOLDING 


PH. BONVILLAIN & E. RONCERAY 


If you have to make in your foundry 


INTRICATE CASTINGS 


like that F 





<, - Ye ag eS eae 
tac “ 
. ie y 
7 Roemer cm 


and think it impossible to mold them by machinery 


. Write to 


The E. H. Mumford Co. 


1315 Race Street, Philadelphia, Pa. 
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Reduce Cleaning Costs 
By Adopting Present Day Methods 








You can cut expensive labor by more than half-- 
clean castings of brass, iron or steel quicker and better, 
and constantly add to your profits by producing satin 
finished castings at rock-bottom prices, with the Tilghman- 
Brooksbank Sand Blast Machinery. 


Our PATENT EXHAUST SYSTEM 
is in connection with the above 


Will you accord us an interview ? 


Sand Blast 
Tumbling 
Barrel 


For the rapid and thorough 










Bl 
Write for illustrated 


Circulars, which 





fully describe these 


cleaning of small castings. machines. 
Preserves the sharpness 
of outline and materially oat 


lessens breakage of cast- 





ings of fragile form. 


Patent Portable Mould Drier 


A new device that is most economical and convenient 
for rapid drying of moulds. Simple in construction and 
operation. Can be easily handled by two men and quickly 
moved to any part of the foundry. The drier can always be 
kept ready for instant use. 


Tilehman-Brooksbank Sand Blast Co,, 


1126 South lith St., PHILADELPHIA, PA. 
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The Foundrymen’s Klondyke 


‘THE above cut represents our Cinder Mill with motor attached. We build 
these machines both for belt drive and motor drive. We always supposed 
that a foundry melting from 1 to 3 tons of iron per day that the saving would 
be so small that it would not pay to put in one of our Cinder Mills. We had 
considerable trouble in getting castings of sufficient strength and quality for 
our class of work. So we started our foundry in April which we are running 
in connection with our other works so that we are sure we are getting the best 
castings that could be made. We are making about 3 tons of castings per day 
and have kept a close record of the savings of the Cinder Mill that we installed in 


our foundry. We find that this mill is paying for itself every 3 months. 


We would be pleased to correspond with you if you are making cast- 
ings to the extent of J to 300 tons per day. 


THE W. W. SLY MFG. CO. 


CLEVELAND, OHIO. 
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Wham Mois VO” Suarp 


Philadelphia, Pa. 


Modern Machine Tools 











Centrifugal Sand Mixing Machine 


Thoroughly, evenly and quickly mixes all kinds of 
molding sand, core sand, foundry mixtures, etc. and 
at considerable saving in cost over other methods. 





TRAVELING CRANES, JIB CRANES, 
TURNTABLES, SHAFTING, INJECTORS, ETC. 
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The Manufacture of 
Malleable Castings 


Dr. Richard Moldenke, than whom there is no greater authority on 


malleable practice, will discuss every phase of this process for the 


readers of The Foundry. The first of this series is published in this — 


issue, and the succeeding instalments will appear 
monthly hereafter until completed. The devel- 
opment of this industry in the United States, as 
presented by Dr. Moldenke, reads like a novel. 


Yet, despite the alleged mysteries of the process 


and the secrecy maintained by the manufacturers, 
the proportionate tonnage increase in the last 
decade is unparalleled by any other branch of 


the foundry business. 


The subject will be treated in a practical way, but the metallurgical will 


not be overlooked. 


These articles will prove intensely interesting to the proprietor, metallur- 
gist, chemist, superintendent, foreman and melter, and among the subjects 
that will be discussed are the following :— 

Mixtures—Cupola, Air Furnace and Open-Hearth. 

Melting Processes. 

Annealing Processes. 

Fuel for Melting and Annealing Furnaces. 

Molding and Casting. 


Use of Pyrometers for High Temperature Measurements, Cleaning, etc. 
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Prize Contest Awards in 3 
March Foundry 


sce ew Bm 


WING to the large number of articles submitted for 
competition in the prize contest conducted by The 3 
Foundry, the announcement of the prize awards f 


has been deferred one month. 


The March issue will therefore contain the four 





prize articles as well as several of the others that j 


were entered in this contest. 


The careful consideration of the mass of manuscript sent in from practi- : 
cally every civilized country in the world involved a tremendous amount y 


of work, and so many novel methods, short cuts and kinks are descnbed 





that the task of making the awards is a difficult one. Several articles | 





have been received from Australia and practically every country in 
Europe is represented, although the majority of the contributions were 


received from American foundrymen. 


q Every phase of foundry practice is described in these articles, and those 
i accepted but not receiving cash prizes will be published during the next 


three or four months. 











This contest has proved so successful that we have decided to make it 








F an annual feature. i 
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Melting and Refining 


SchwartZ FURNACE 


In sizes from 100 Ibs. per heat to 10,000 Ibs. Capacity. 
The Pioneer in Brass and Copper melting furnaces. The most Economical and Durable. 


a 
4 
tf 
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The Ohio Brass Co. 


The Westinghouse Air Brake Co. 


A PARTIAL LIST OF USERS. 


J. B. Clow @& Son D. MR.G.R.R. Westinghouse Air Brake Co. 
Crane Co. C.R.1.Q@P.R.R. Newport News Ship Building Co. 
Manning, Maxwell @ Moore L. @N.R.R. British Admiralty, Chatham, Eng. 
Hewitt Mfg. Co. Gr. Northern R. R. Nathan Mfg. Co. 

Atlantic Brass Co. Smeeth Copper Co. C.B.@&Q.R. R. 

Otis Elevator Co. Best Mfg. Co. A. T.@S. FeR.R. 

U. 8. Navy Yards International Steam Pump Co. Seaboard Air Line 

General Electric Co. American Locomotive Co. N. @® W.R.R 

Roc Steel Co., Middlesex, Eng. Magnus Metal Co. B. @M.R.R. 

Ludlow Valve Co. Westinghouse Electric Co. Blake @® Knowles Pump Co. 
Erie R. R. Aluminum Co. of America J. I. Case Plow Works 


** Sold on guaranteed results” 


Write for new catalogue. 


The Hawley Down Draft Furnace Co. 
CHICAGO U.S. A. NEW YORK 
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LOOK UP! CHEER UP!! = SMILEY!!! 


Well! Things certainly ama humming. Stock taken for 1907, profit on the 
right side—and now, say, honest, 1907 wasn’t so bad. Laugh! But those two 
last months were fierce. The great American public wants too much. A 
fortune in a minute. Not much; it takes a lifetime. Go slow but sure, but 
be modern in the “Brass and Steel” Foundry. Arrange for sufficient melting 
capacity for this “Spring’s”’ business. Remember your promises to install 
our equipment, operating with “Fuel Oil or Gas,” and save “50%.” 








WE MANUFACTURE 


The “‘Steele-Harvey”’ 


CRUCIBLE METAL MELTING FURNACE 


Monarch Removable Crucible Furnaces 
Monarch Burners for Core Ovens 
Monarch Rotary Pressure Blowers 
Monarch Ladle Heaters, Etc. 
















We will contract to equip your foundry with sufficient furnaces, guarantee 
satisfactory prices, quick shipments, instructions without charge, and terms 
of payment as agreeable to you. 

All demonstrations subject to approval. 
Furnaces up to 1,500 lbs. capacity per heat. 


Let us mail you our “°1908”’ Catalogue. 


The Monarch Engineering & Mfg. Co. 


7 W. Lombard St. 
BALTIMORE, MD., U.S. A. 


Works: Curtis Bay, Md. 


REPRESENTATIVES 


CARR & SPEER A. L. Taylor Co. J W. Jackman & Co. 
120 Liberty St. 9 California St. Caxton House, Westminster 
New York San Francisco London, England 
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ANOTHER ADDITION TO THE 


ROCKWELL 


FURNACE FAMILY 
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PORTABLE HEATERS 


for Skin-drying Moulds and Cores, Heating and Drying 
Ladies, firing Coke in small Cupolas, melting soft 


Metals, Heating Castings preparatory to burning in 
patches. 








ALSO MANUFACTURERS OF 


ROCKWELL DOUBLE CHAMBER MELTING FURNACE-- 
RESULTS GUARANTEED. SOLD ON APPROVAL. 
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Havemeyer Building 


“NEW YORK, N.Y. 
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PRODUCTION OF MALLEABLE CASTINGS—I 


This Article Will be Followed by a Series of Monthly Discus- 
sions That Will Cover Every Phase of the Malleable Process 


ROBABLY no branch of the iron industry has experi 
p enced so little change during the centuries of existence 
as that of the manufacture of malleable castings. It was 
nly in the last decade that the stormy conditions, incident to 
this end of the foundry industry, have been mitigated by a 
vreater knowledge of the fundamental principles underlying 
he various stages of the processes involved. We may 
saufely say, that beyond the fact that white cast- 
ngs made of certain brands of iron, mixed 
nd melted in certain ways and then an- 
nealed, would produce serviceable malleable 
istings, nothing specific which would 
erve as a guide in daily work was 
nown prior to 1890, There is little 
be wondered at in this, as the 
uvestigations so far made prove 
mclusively that by subjecting 
astings of a composition be- 
ween definite limits to a proper 
at treatment, malleabiliza 
ion will invariably — result. 


e fact that success, pro- 


ded the right composition 





used, depends solely upon 
e application of heat at a 
igh temperature for a suf 
ient length of time to ef 





ct a change in the condi 
nm of the carbon present 
d not upon its removal, 
ices the malleable foundry 
a unique position. There 
e few products of the iron 
de that can be made either val- 
ble or worthless as a result of 
heat treatment and this at a tem 
rature considerably below the melt 
point. Inasmuch as the processes 
olved are not difficult to carry out, 
n by rule of thumb methods, a great in 
try has been developed in the United 
ites, the production of malleable castings in 
7 having been estimated at over 950,000 tons. 














e output of European foundries has been 
























RICHARD MOLDENKE 


BY RICHARD MOLDEN KE 


placed at about 50,000 tons for this period, England and Ger 
inany being credited with the bulk of this tonnage, whil 
France and Italy are only small producers. In the last five 
years many new plants have been erected and extensive addi 


tions have been made to existing works, resulting in an in 





crease of more than 200,000 tons in the 
[he enormous preponderance in the tonnage of th 
United States is entirely due to the progressiv« 
ness of its foundrymen, who did not rest ¢ 
tent with the thin sections made in Europe 
to this day, but increased the weight 
thickness of their castings until 
chills were found necessary to get 
metal white when cast. Experiment 


were continued in this country wit! 





ment of the p 
standing the fact that in 
other branch of the foundr 
industry are the chances 
loss as great is 
leable line N 
iny compens g 5 
the way o gh p S 
compe yn S \ N 
Furthermor | ( 
quired to 
plant is at leas 
is LQTe s ss 
ror a QT s Ss 
ment of equal g 
the other hand, long 
tracts for larg s of 
Same section ms st \\ 


and with good contracts 
is possible to make 
prosperous times. Until a very 
date, ignorance on the 
er permitted the founder 
nearly as he pleased, and as a result 
castings of an inferior quality were shipp 
When accidents occurred, the maker invari 
claimed that he used the best of metal, whicl 


veld the dame 


was true, and so nothing could be done 
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spite of this condition the demand of 
American builders of machinery and roll- 
ing stock was such at all times that malle 
able castings were sought in preference 
to gray iron, even when the latter satis 
factorily answered requirements. Unques- 
tionably, a malleable foundry located to 
insure an economical supply of material, 
with a market for its product and prop- 
erly conducted, should prove a paying 
institution. 
Historical. 


The first record of the production 
castings 
iv2e. 
however, during the next century and 
a_ half 


of malleable was made by 


Reaumur in Technical literature, 
for 
Seth 


the 


may be searched in vain 
additional light on this subject. 


Newark, N. J., 


manufacturer of 


Boyden, of was 
malleabie 


His 


ed experiments stand as a monument 


pi yneer 
castings in this country. record- 
to his memory, especially in view of 
the fact that 
time when all 


they were made at a 
scientific study as ap 
industrial 


frowned upon. 


plied to problems 


Even though he failed 


was 


to solve the underlying principles in- 
volved in the production of malleable 
castings, he accomplished move than 
others before him. 


forgotten that in 
Seth 


It should 
the time of 
Boyden, 


not be 


Reaumur, and even 


iron was an expensive lux- 


ury used principally for purposes of 
afford to 
experiments, 
conducted on 


war. Few could burn up a 


metal in 
therefore, 


lot of 
were 


tremely small scale. The p 


of a few tons of malleable c: 


week in the early part of 


teenth century required as much 


1e operation 


thought and worry as t 
of a modern plant having a daily ca- 
pacity of 


75 tons 

However, from 
ords, as well as th 
iron industry of the 
somewhat doubtful 
tion of malleable casti1 


and sporadic way must have 


inated before the eighteenth ce 
The od 


story of 


slag piles of 
blast 


equaled today, though t 


Iurnace perfection 
, 
h 


le cost 

must have been tremendous 

cient disciples of Tubal Cain certainly 
knew they 


how 
The 


them 


wrought, though not 
why forests of Germany 
within many a small forge 


hearth furnace adapted from 


land, in which every variety 


and iron was 


take a No. 6 grade of 
and make “malleable” from 


ince 


can 


a 
made Si 
1 


ply annealing with the 


other 
it is reasonably certain that 


gathering at the spout and 
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successive heat treatments, gave the 
furnace men a taste of the mod- 
article. This happens daily in 
furnace practice, as one will find in 


rebuilding old air and open-hearth 


o.d 
ern 


furnaces. 
Mysteries of the Process. 
time immemorial the manu- 
facturer, then small, now great, main- 
tained the greatest secrecy in his es- 
tablishment. The spread of knowledge 
from these old plants reads like a ro- 
mance. The dissemination of any in- 
formation regarding malleable practice 
was not countenanced, as a rival 
might gain by it. The consumer, how- 
ever, was not considered. The result 
was that the plant would work up to 
a routine which it was ‘believed could 
not possibly be improved, and what is 
now termed stagnation or dry rot re- 
sulted. 


From 


In those days the melter was 
considered the malleable 
and his” resignation was 
fraught with danger, as the secrets of 


czar of the 


foundry 


the business might be carried away by 
him. So much were the capitalists in 
the hands of that 
the 


their 


their melters 
always became partners in 
and 


they 
end, 
changed tactics. 


only then 


Reign of the Melter. 


by no means in the 
that 


It is 


remote 
past the known on 
the floor as “Daddy” so-and-so. He 
wou'd held 
for hours or poured on the floor if 
[ did 
cast- 


mold- 


melter was 


frequently order a_ heat 


for some mysterious 
think it 

The 
ers were compelled to go home early, 
full. The 
that the melt 
“toddy” did not agree with him, 
or the 


reason he 
not make 


that 


would 
result 


gi it rd 
the 


ings. 


was 


as their floors were real 


reason may have been 


er’s 
“super,’ if not an ex-melter, did 
not greet him with proper 
that he 


“high” or 


respect. 


The melter assumed knew 


whether his heat was 


—his test 


“low” 


plug him a clue to 


gave 


this—this being before the days of 


s.eel additions, but he was compelled 
to supplement his 
temperature by 


eye and sense of 
thin 
wrought iron rod into the bath, leav- 
ing it 
the temperature of the 


inserting a 


there long enough to acquire 


molten metal, 


then drawing it out and sweeping it 


through the air. By the scintillations 
he would judge the fitness of the heat 


to be poured, providing he was satis- 
fied with the augury of the test plug. 


Supremacy of the Molder. 
The swishing of the rod through 
the air was always looked upon with 
reverence by the molders, whose 
butter 
their 


wise 


bread and were involved, and 


was the 


czar looked 


great satisfaction when 


and said, “Give her 
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another 10 minutes 


Occasionally, 


and let ’er go.” 
however, the molders 
took a hand in the game. One of the 
leaders would get out on the gang- 
way, hold up his shovel, and in 10 
minutes all hands would be out on 
the street endeavoring to 
the grievance that so suddenly ter- 
minated operations. The heat fre- 
quently had to be run out on to the 
floor and it was usually necessary to 


ascertain 


make concessions before work was re- 
sumed. 

This condition was the rule and not 
the exception in the malleable casting 
industry in the early days and was 
founded on, and_ resulted’ entirely 
from the secrecy that surrounded the 
practice. More could be written on 
this phase of the subject, but the above 
will show the great odds that were 
overcome and the heartbreaking strug- 
gles that were experienced by those 
who brought order out of chaos. 

To William McConway of Pitts 
burg, is due great credit for patiently 
but persistently supporting the 
tific study of the malleable 
The writer here to pay 
ute to the genius of the man from 
whom he gleaned much of his know’- 
A knowl 
methods 
disseminated by 
men who went from shop to shop, 

the 
similar lines, the practice was revolu 
tionized, these changes having affected 


scien- 
process 


desires trib 


edge of malleable practice. 
edge of the sound 


worked out was 


thus 


and with others at work along 


not so much the principle of the 
process as the methods by which they 
were carried out. 

Today, in properly conducted estab- 
lishments, the iron, mixed by the met- 
allurgist, is the 


fu-nace 


delivered to foreman 


or melter on the floor, is 


melted, and is invariab’y 


Without 


malleable 


tapped on 


schedule time. doubt the 


process of casting, called 


“tempern”’ in German, was prosecuted 


in substantially the same manner 


years ago, the secret having been 


father to 
Europe and was subsequently carried 


handed down from son in 


over to America from England. 


Reasons for Lack of Advancement. 
The fact that did 
advance was in great measure due to 
the regularity of the pig iron used 
and the ability of the melter to gage 
the annealing temperature by the 
cracks in the brick work of the ovens 
The principal those 
days, of course, was the change in the 
from the combined to the 
amorphous graphitic state. These con 
ditions were sufficient to 
the practice. Reau 
mur and Seth Boyden left notes ex 


the process not 


requirement in 
carbon 


prevent any 


advancement in 
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piaining their methods, but the others 
did not. All of them produced some 
good and some very poor castings. 
The old scrap piles bore evidence of 
this before this material was used in 
the production of new malleable and 
at a time when basic steel was not 
used. Ten years ago nearly all of the 
malleable works were making 
castings by archaic methods, with per- 
haps improvement in the fur- 
naces and ovens to increase their ca- 
pacity. 


older 


some 


Introduction of Coke Iron. 


The dawn of progress in the mal- 
leable followed the 
tion of iron. 


foundry introduc- 


coke 


coal iron was 


Before this, char- 
considered indispen- 
only grade that could 


be successfully used. 


sable and _ the 
The use of coke 
pig iron was undertaken in fear and 


trembling and only a _ very. small 
amount was added to the mixtures. 
This fact was guarded as a secret, 


not because of rivals, but to prevent 
the trade from learning of the cheap- 
ening of the product. Doubtless the 
first place in which coke pig was tried 
was in a combined gray iron and mal- 
leable works. The current belief that 
pig iron took its “nature” from the 
ore and exhibited diversified proper- 
ties was rooted. Even 
today the metallurgist who hears of 
European pig with the names. of 


then firmly 


from which it was made 
tacked on, or is learnedly told of the 


the ores 


difference between northern and south- 
ern strong, weak and soft irons, smiles 
The ter- 
man, had he 
b'ast charcoal 
was being made by a warm blast proc- 
ess, can only be imagined. The iron 
salesmen themselves were not ad- 
vised of this. fact, although the fur- 
nace operators soon appreciated the 
value of stoves. 

After the prejudice against coke 
ron was removed, the swing of the 
pendulum was in the opposite direc- 

m and all grades were tried, with 
he result that all coke grades were 
on generally condemned. All kinds 
f job lot irons, off Bessemer, and 
rades that should never have entered 

foundry, were tried during the hard 
mes late in the nineties and many 

id castings were produced. Had a 

tional way of making mixtures with 


and seeks to be enlightened. 
rors of the malleable 
known that his cold 


e new iron been pursued, many of 
e troubles of the manufacturers and 
noyances experienced by the con- 
imers might have been avoided. To- 
y, coke iron for malleable work is 
Plenty of 
the fufnace with a 


pecially made. coke is 


ed in limited 


nount of cinder. 


These grades are 
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known as coke malleables and if they 
contain less than 0.75 per cent of sili- 
con, can be considered first class. 
When coke iron was used in a lim- 
ited way, it was frequently considered 
necessary to impress the customer 
with the fact that the charcoal iron 
was the mainstay of the mixture. The 
writer recalls a period when he used 
coke 


of 2,000 tons a month. It was con- 


irons exclusively to the extent 


sidered necessary to maintain a small 
stock of charcoal pig iron in the yard 


Ss interest- 


on general principles. It 
ing to note that the change from char- 
coal to coke iron was one of the prin- 
cipal reasons for the reduction in the 
price of the former material, and to- 
day only those plants, which on ac- 
count of their location find charcoal 
iron as cheap as coke, are justified in 


adhering to it for their mixtures. 


Use of Scrap. 


The introduction of scrap into the 


mixture marked the next forward 


stride in the history of the malleable 


casting industry. Coincident with 


this was the use of annealed scrap, 
that is, malleable i 


scrap castings, in 


new work. This was attempted only 


by those, however, who were con- 


versant with its use, as many difficul- 
ties were encountered. The use of 
scrap malleable, however, greatly in- 
creased the strength of the castings 


and the time of their introduction 


marks the from the 
to the modern malleable practice. 


change ancient 
The chemical laboratory also played 
an important part in the advancement 
of the industry, and as a result of the 
scattering of skilled workers, informa- 
tion regarding modern malleable prac- 
tice was quickly disseminated. Im- 
provements in equipment speedily fol- 
lowed and these will be discussed in 
one of the succeeding articles. 
today has 


The malleable industry 


reached a higher stage of advance- 
ment in the United States than inany 
world. Whie 


the underlying principles of the proc- 


other country of the 


ess are known to but few, there is 
little excuse for the production of de- 
fective castings if proper methods are 


carefully pursued. 
Unsolved Problems. 


Further advancement is dependent 


upon the solution of problems deal- 


ing with the constitution of malleable 
castings. We do not know at the 


present time why cupola malleables 


require an annealing heat several hun- 
dred degrees higher than air or open- 
hearth furnace iron. The underlying 


principles of the oxidation of the 
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bath, which is a frequent cause of de- 
fective iron, is practically unknown to 
the majority of those engaged in this 
industry. Heats are frequently made 
that will not pour nor anneal prop- 
erly, but 


the causes are still being 


sought. To produce castings from 
heats so that with the 


same composition they will have the 


successive 


same physical strength regardless of 
how they are tested, is a problem par- 
tially solved for steel, but not yet ap- 
proached for malleable cast iron. 
Sufficient progress in the study of 
iron with the 
made to 


been 
belief that in 
the not distant future we may be able 


microscope has 
warrant the 


to distinguish the constituents of the 


material by means of etching with 
When the = sul- 


phides and phosphides of iron, or the 


various chemicals. 
manganese-sulphur compounds can be 
seen directly under the microscope it 
is probable that a method may be 
found by which the dangerous ingre- 
dients may be so _ scattered or ar- 
ranged that least 
harm. 


they will do the 


The book on malleable cast iron 


has therefore only been opened and 
with the 


abandonment of secrecy— 





really only a mask for ignorance—for- 
ward strides may be anticipated that 
will overshadow all previous advance- 
ment. 

Each 
malleable manufacture as it is known 
today will be described and discussed 
in this work, and exp!anations will be 
made of all of the mysteries which 
surrounded the practice in the early 
days and which have disappeared with 


process and every stage of 


the application of scientific methods. 


ANTIMONIAL MIXTURES. 


A four-page folder on “Antimony 
and Its Relation to Babbitt, Anti- 
Friction and Other Metals,” has been 
issued by C. W. Leavitt & Co., St. 
Paul building, New York. 
the following formulae in which anti 


It contains 
mony is used: Britannia metal—Anti- 
mony, 10 per cent; tin, 90 per cent. 
Pewter—Tin, 89.30 per cent; bismuth, 
1.80 per cent; antimony, 7.10 per cent, 
cent. A 


suitable for ordi- 


and copper, 1.80 per hard 
mixture of babbitt 
nary requirements—Tin, 100 pounds; 


antimony, 10 pounds; copper, 10 
pounds. Another good bearing metal 
—Lead, 80 


pounds; tin, 5 pounds. 


pounds; antimony, 15 
A good lino- 
type mixtute—Lead, 83 pounds; anti- 
mony, 12 pounds; tin, 5 pounds. An 
100 pounds; 


5 pounds 


electrotype metal—Lead, 


antimony, 10 pounds; tin, 








ANNEALING FURNACE CHARGING MACHINE 


Pneumatic Machine Designed to Replace Hand 
Trucks for Charging Malleable Annealing 


HE CHARGING and discharging 
ig of annealing furnaces is by far 
the most laborious and expen- 

sive work connected with the manu- 
facture of malleable castings. In a 
majority of the foundries the stacks 
of annealing pots are placed in the 
furnaces and removed by hand trucks. 
As the weight of any stack, pro- 
vided large pots are used, is  fre- 
quently as high as four tons, six 


men are always delegated to this 


work, the number employed varying 
with the weight of the pots. During 


the summer months, much difficulty is 
experienced by the manufacturers in 
securing men to work at the furnaces, 
and charges are frequently over-an- 
nealed, as a sufficient force can not 
always be mustered to remove the 
pots when the annealing has reached 
the proper stage. Several works have 
installed furnaces equipped with re- 
movable crowns that are lifted off by 
overhead charging 
stacks of pots are also lowered into 


cranes, and the 


the ovens and removed in this way. 
The remaining plants utilize the hand 
truck, which greatly adds to the an- 
nealing cost. 


Pneumatic Charging Machine. 


Realizing that a big improvement 
could be made in existing charging 
methods, J. G. Blum, Toledo, who has 
had a wide experience in malleable work, 
has designed and is building a pneu- 
matic charging machine that can be 
operated by one man. A large num- 
ber are already in use, and stacks of 
pots are handled by the three sizes 
of machines, varying in weight from 
2,000 to 10,000 pounds. In each in- 
stance, from six to 20 men have been 
replaced on the annealing floor, and 
the machine is conceded to be the 
greatest labor saving device introduced 
into malleable foundries in the last 
decade. 

A front view of the charging ma- 
chine, showing the lifting forks which 
pass underneath the stool of the 


Ovens 


stack, is shown in Fig. 1; a stack of 
annealing boxes in position on the 
forks of the machine is shown in Fig. 
2, and the operating end and guide 
wheel are shown in Fig. 3. 

Owing to the nature of the work 
for which it is designed, the machine 
is of exceedingly heavy construction, 
the frame being built of I beams 3” 
x 6 inches. The beams of the three 
sizes of machines—10, 12 and 14 feet 
—are respectively 8, 10 and 12 feet 
long. The machine is driven by a 15 
horsepower air motor of special design, 
located at the rear near the operator's 
seat, and is bolted to the frame. The 
machine is propelled by a chain and 
sprocket drive, having a compound 
reduction from the main shaft of the 
motor to the axle of the main drive 
wheelt The chains are of the dia 
mond roller bearing type. On the 
driving axle is mounted a compen 
sating gear which is required to 
equalize the driving power of both 
driving wheels, and permits the ma 
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Fic. 1—Front VIEw 


OF PNEUMATIC CHARGING MACHINE SHOWING LIFTING ForKS 
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chine to turn in an 
area equal to its 
own length and to 


be operated in a 
confined _ space, 
making it adapta- 


ble to any anneal- 
ing floor. 

The lifting cylin- 
der, which raises 
and lowers the 
forks, is mounted 
the large 
driving wheels, and 
is secured to the 
main framie of the 
machine, the piston 
in the cylinder in 
addition having a 
thrust 
the main driving 


above 


bearing on 
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lever underneath 
the operator’s seat, 
and a hand lever 


contréls the revers- 
ing mechanism. 
The guide 
shown in Figs. 
and 3 is controlled 
by a chain and 
sprocket connected 
with a hand lever. 
This wheel is made 
very heavy, and has 
a chilled surface to 
withstand 
service. 
Air is piped from 


wheel 
, 


rough 


a compressor to 
points in 
the 


suitable 
front of an- 
nealing furnaces, 


from which it is 





axle. The forks 
are bolted direct 
to the main Fic 
frame, and when 
air is admitted into the top of 


the lifting cylinder, this end of the 
machine is raised, and when the air 


is released the machine is lowered, 
thereby lowering the forks. The driv- 
ng wheels, however, remain station- 


ary. 

The bumper shown above the forks 
is mounted on springs having a suffi- 
cient tension to permit the pots to 
rest against it, and it automatically 


. 2—CHARGING MACHINE 


WITH 


adjusts itself to any inequalities in 
the pots, such as bulging sides, re- 
sulting from frequent annealing. 


Air Transmission. 


Air is transmitted to the cylinder 
through a pipe connected with the 
main air line, and the operation of the 
cylinder is controlled by a lever con- 
nected with the 3-way cock. The 


engine throttle is operated by a foot 


STACK OF Ports 


carried by a_ hose 


arranged in _ fes- 


toons from an 
overhead trolley. This arrangement 
gives the air transmission medium 
its requisite flexibility and permits 
the machine to operate in and out 
of the furnaces and on any part 


of the annealing floor. Provided with 
200 feet of hose, the machine will op- 
erate over an area of 50 x 200 feet. 


The air pipe to the engine, with 
which the hose is connected, has a 
height of about 4 feet above the 
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Fic. 3—OPpERATING END oF PNEUMATIC CHARGING MACHINE 
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floor, giving an additional working 
space of 16 feet, and it further serves 
to keep the hose from dragging. 
With a competent operator, the ma- 
chine can charge or unload one stack 
a minute. This was recently accom- 
+o} 


plished in a 100-pot furnace, which re- 


“TRE FOUNDRY 


quired eight men three hours to load 
and the same time to discharge, the 
pots being hauled an average distance 
of 150 feet 
stacks ranging in weight from 2,500 


from the furnace, the 


to 4,500 pounds. An air compressor 
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with a capacity of 150 cubic feet of 
free air per minute is of sufficient 
size to operate one of these machines 
The air consumption, however, will 
vary with the size of the pots handled 
and the speed at which the machin 
is operated. 


THE MALLEABLE IRON INDUSTRY IN 1907 


Production Last Year Greatest in the History of the 
Trade—New Plants and Additions to Melting Capacity 


O BRANCH of the foundry trade 
N has recorded as rapida growth in 

recent years as the malleable 
iron industry. This is the more remark 
able in view of the substitution of 
many malleable sections by steel cast- 
ings especially for railroad work. To 
the increase in the output of agricul- 
tural implements is largely ascribed 
the phenomenal development of this 
industry, although the demands of 
builders of freight and passenger cars 
for malleable castings have been un- 
paralleled in the last three years. 


Production in 1907. 


From reports received from the mal- 
leable manufacturers, the output in 
1907 was 969,399 tons. 


can be made with the production of 


No comparison 


previous years, as statistics are not 
available. It was estimated, however, 
that the producing capacity of oper- 
ative works in the United States on 
Jan. 1, 1903, was approximately 875,- 
000 tons, and the production for that 
year was placed at 750,000 tons. The 
producing capacity, which is now es- 
timated at 1,291,484 tons 
shows an increase of more than 400,- 


annually, 
000 tons in four years. In the malle- 
able industry it is exceedingly difh- 
cult, however, to make deductions re- 
garding output from the producing ca- 
pacity, as the nature of the work on 
which a foundry is operating will gov- 
ern the tonnage of good castings, and 
even when the melt is normal, the 
output may only amount to 50 per 
cent of the melt owing to the high 
percentage of discard in the form of 
gates, runners, etc. 


Number of Works. 


The total number of works, as com- 
pared with 1903, show a gain of only 
15, 131 having been reported in op- 
erative condition on Jan. 1. Pennsyl- 
vania is the only state that suffered 
a loss in the number of its plants, 


while Ohio shows an increase of four, 


“maces. 


Connecticut and Michigan two each, 
and Illinois, Indiana, Iowa, Kentucky, 
Missouri, New York, 
Washington and Wisconsin, one each. 
Illinois and Ohio lead with 21 works 
each, while New York and Pennsyl- 
vania rank second with 16 each. Ilh- 
nois, however, leads all other states in 
output, having produced 205,155 tons 
in 1907, while Ohio ranks second with 
138,830 tons. 


Jersey, New 


Development in the West. 

This industry has reached its great- 
est development in the west, notably 
in the states of Illinois, Indiana, Ohio 
and Wisconsin, while in ithe east, New 
York and Pennsylvania are by far the 
largest producers. The output of the 
11 plants in Connecticut is compara- 
tively small and this is largely due 
to the preference of its manufacturers 
for the cupola as the melting medium. 
The largest individual plant in the 
country contains 13 furnaces and its 
nearly 45,000 
One plant reported a produc- 
tion of only 250 tons, although its 
cupola was used largely for melting 
gray iron. In the east a number of 
small plants reported less than 500 
tons each, and with one’ exception, 
the works melting their iron in cupo- 


output last year was 
tons. 


las have comparatively small capacities, 
Melting Equipment. 

Reports were also received from the 
manufacturers regarding their melt- 
ing equipment. These indicate that 
the cupola is still extensively used in 
malleable works, no less than 42 being 
operated on white iron. The air fur- 
nace, however, leads with no less than 
369 installations and malleable iron is 
also melted in 21 open-hearth  fur- 
The capacity of the air fur 
nace is also being rapidly increased 
and several plants ‘have recently in- 
stalled furnaces having an output of 
from 25 to 35 tons per heat. The 


open-hearth furnaces average 20 tons, 





although one of 35 tons has recently 
been built. There has been practically 
no change in annealing equipment, 
although several plants have discarded 
charging boxes entirely and pack their 
castings in scale in the furmaces. 

The number of small plants oper- 
ated in 1903 and 1907, as well as their 
capacities and output is shown in ta- 
ble 1. Their melting equipment is 
shown in ttable 2. 


New Construction. 


Four malleable iron’ plants are 
under construction at present, as fol- 
lows: 

Benton Harbor Malleable Foundry 
Co., Benton, Harbor, Mich.—This plant 
will be equipped with one 12-ton air 
furnace and will shortly be placed in 
operation, 

Ironton Malleable Co., Ironton, O.— 
Melting equipment will consist of two 
25-ton air furnaces. 

Tiffin Malleable Iron- & Chain 
Co., Tiffin, O—This plant is under 
construction and will be completed 
within a few months. It will be 
equipped with one melting furnace of 
15 tons capacity. 

H. W. Cooper Saddlery Hardware 
Mfg. Co., Moline, Ill—This plant is 
nearing completion and will be placed 
in operation early in the spring. It 
will be equipped with two air-furnaces 
of 10 tons capacity each. 

Marinette Iron Mfg. Co., Marinette, 
Wis.—This concern is contemplating 
the erection of a malleable plant, al- 
though plans have not yet been pre- 
pared. 

New Plants. 


Since July 1, 1906, no less than 13 
new plants were. placed in operation. 
During this period the malleable in- 
dustry recorded its greatest growth. 
A list of these works is given below: 

Terre Haute Malleable & Mfg. Co., 


Terre Haute, Ind—Two 12-ton air 
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furnaces. Placed in operation, Octo- 
ber, 1906. 

Hoopeston Malleable Iron Works, 
Hoopeston, Ill. — Placed in _ opera- 
tion Oct. 1, 1907. Melting equip- 
ment consists of one 15-ton air fur- 
mace. 

Rockford Malleable Iron Works, 


Rockford, Ill—This concern occupied 
its new plant in June, 1907. The pro- 
lucing capacity, as compared with the 

Id plant, will be practically doubled, 
the melting equipment consist'ng of 
two 25-ton air furnaces. 

T. H. Symington Co., Corning, N. 
Y.—This plant was placed in opera- 
tion about a year ago and is equipped 
with one air furnace of 12 tons ca- 
pacity, 

Globe Malleable Iron Co., Syracuse, 
N. Y.—Placed in operation 
ber, 1906. The melting 

mnsists of three air furnaces of 12 
tons capacity each. 

Columbus Malleable Casting Co., Co- 
lumbus, O.—This plant was placed in 
operation August 23, 1907, and its 
melting equipment consists of two air 
furnaces of 10 and 
each. 

Lack Malleable Iron Co., Paducah, 
Ky.—Placed in operation Sept. 1, 1907. 
Iron is melted in ‘one cupola. 

Galesburg Malleable Casting Co., 
Galesburg, Ill—This plant, equipped 
with one air furnace, was placed in 
operation Sept. 1, 1907. 


Septem- 
equipment 


12 tons capacity 


Fanner Mfg. Co., Cleveland, O.— 
[his plant was placed in_ operation 
\pril 1, 1907. It is equipped with 


two air furnaces, of 15 tons capacity 
ch. 

David Bradley Mfg. Co., Bradley, III. 
—Commenced operations July, 1906. 
Plant is equipped with one 5-ton open- 

arth furnace and two 15-ton cupolas. 

South Side Steel & Malleable Cast- 
ing Co., Milwaukee, Wis.—Placed in 

peration October, 1906. Equipped 
with two 15-ton air furnaces. 

\llegheny Valley Malleable Iron Co., 

w Kensington, Pa—This plant was 
rst placed in operation late in 1907, 
ind is equipped with two air furnaces 
of 30 tons capacity each. 


Morse JIren Works, Erie, Pa— 
Equipped with one 12-ton air furnace. 
Placed in operation early in 1907. 


Additions to Melting Equipment. 

The following additions to the melt- 

Ing equipment of existing plants was 

mide during the last 12 months: 
\larion Malleable Iron Works, Mar- 

ion, Ind—Melting equipment  in- 

creased by the installation of one 16- 

air furnace. 


St. Louis Malleable Casting Co., St. 
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Louis, Mo.—Melting equipment in- 
creased by one 20-ton air furnace. 
Acme Steel & Malleable Iron Works, 
Buffalo, N. Y.—Melting equipment in- 
creased by the addition of one 13-ton 
air furnace from 12 to 25 tons. 
Illinois Malleable Iron Co., Chicago. 
—Melting equipment increased by the 
addition of one 13-ton air furnace. 
International Harvester Co., Chicago. 
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increased by the addition of one fur- 
nace. 
Thomas Devlin Mfg. Co., Philadel- 


phia. 





Melting equipment increased by 


the installation of .one 15-ton air 
furnace. 

Chicago Malleable Casting Co., West 
Pullman, Chicago.—Melting equipment 


increased by the installation of two 


Table I. 


Increase Decrease 


Estimated annual 


No. of No. of in No.of in No.of capacity of works Production 
works works works in worksin operative in 1907. in 1907. 
1903, 1907. 4 years. 4 years. Tons. Tons. 
MR oe oct trie eaws 1 1 3,600 ° 
Connecticut ........c0- 9 11 2 70,400 56,825 
ONES 4 ctia 0e.ua Ware wes 1 l 25,000 
BEET dadwecnnsneaks s 20 21 1 276,940 205,155 
BUEN Wad v0 hee cuecee 5 6 1 116,000 96,600 
EN aGand op cbN bak ees 1 1 2,500 
raw cuaveecas ‘ 1 1 500 
CS er errr re 1 1 4,000 
Massachusetts ......... 3 3 3,200 3,000 
ee eer 6 8 2 94,200 70,700 
DIONE. eisicccaccneas 1 1 12,000 
i, ERA ee eer 1 2 1 11,600 11,600 
New Hampshire ....... 1 1 4,500 
eS Aree 3 4 1 11,250 8,625 
i. a RAS 15 16 1 152,394 123,107 
CU. a ten tacdacaee dewa 17 21 + 198,000 138,830 
PORROVIVEMIE 62. cc cccse 18 16 2 163,650 109,060 
Rhode Island ......... 1 1 1,800 
So ee ere 1 1 13,000 
Washington ‘caraeaie 1 1 500 
West Virginia ........ 1 5,500 
eer 11 12 1 120,950 91,297 
*Scattering ....ccccccce 54,600 
P| Geer 116 131 17 2 1,291,484 969,399 


*This includes the 1907 production of Alabama, Delaware, Iowa, Kentucky, Maryland, Minne- 
sota, New Hampshire, Rhode Island, Tennessee, W ashington and West Virginia. 


—Melting equipment increased by the 
addition of one 14-ton air furnace. 

Erie Malleable Iron Co., Erie, Pa.— 
Extensive additions to this plant were 
made during the year and the melting 
capacity was increased about 3,000 
tons annually. 

Stanley G. Flagg & Co., Philadel- 
phia, Pa—Melting equipment increased 
25 tons daily. 


Table II. 


No. of cupo- 
No. of No. of las used for 


air open-hearth melting mal- 


furnaces. furnaces. leable iron. 

De eee 
Connecticut ..... 21 1 10 
oO 6 
tO ee 74 2 7 
SOG wsccsicre. *30 5 
eae ee 1 
Kentucky ....... 1 
Paarylamd ...<s<; 2 1 
Massachusetts . 3 
Michigan ....... 32 1 
Minnesota 3 
Missouri eee 4 2 
New Hampshire. . 2 
New Jersey ..... 6 
New Yor ...... 4 1 6 
Ce cacapexscaes 62 1 2 
Pennsylvania .... 32 6 7 
Rhode Island ... 1 
Tennessee ....... 4 
Washington ..... 1 
West Virginia.... 1 1 
Wisconsin ....... 42 2 2 

co re 369 21 42 


Albton Malleable Iron Co., Albion, 
Mich.—Melting capacity of this plant 
was doubled within the last 12 


months. 
Northwestern Malleable Iron Co., 
Milwaukee, Wis.—Melting equipment 


air furnaces of 12 and 15 tons ca- 
pac:ty each. 

Malleable Iron Co., East 
St. Lowis, Ill._—Melting equipment in- 
creased by the installation of two air 
furnaces, of 15 and 18 tons capacity 


Missouri 


each. 

United States Malleable Iron Co., 
Toledo, O.—The melting capacity of 
this plant was increased 3,000 tons dur- 
ing 1907. 

Waukesha Malleable Iron Co., Wau- 
kesha, Wis.—Melting equipment of this 
plant was increased by the addition 
of one 12-ton air furnace. 

Ohio Malleable Iron Co., Columbus, 
O.—Melting equipment increased by 
the installation of one 15-ton air fur- 
nace, and two 12-ton air furnaces were 
increased to 15 tons capacity. 

Ross-Meehan Foundry Co., Chatta- 
nooga, Tenn.—The melting equipment 
of this plant was increased during 
1907 by the installation of an addi- 
tional air furnace of 12 tons capacity. 

Beaver Dam Malleable Iron Co.,, 
Beaver Dam, Wis.—This concern prac- 
within a 
year, the melting capacity having been 
increased 9,000 tons annually by the 
installation of several additional fur- 
naces. 

Lakeside 


tically doubled its output 


Malleable Castings Co., 
Racine, Wis.—The melting equipment 
of this plant was increased during the 
year by tthe addition of one 15-ton fur- 
nace. 
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National Malleable Castings Co.— 
The melting capacity of one of the 
Chicago plants of this corporation was 
materially increased by the 
tion of several furnaces. 

Grand Rapids Malleable Iron Co., 
Grand Rapids, Mich—NMelting capacity 
doubled by the erection of four addi- 
tional air furnaces. 


Malleable Plants in the United States. 
A list of the works engaged in the 
manufacture of malleable castings in 
the United States is given below: 
, Alabama. 
Western Steel Car & Foundry Co,, 
Anniston. 


installa- 


Connecticut. 
Bridgeport Malleable Iron Co, 
Bridgeport. 
Eaton, Cole & Burnham Co., Bridge- 
port, 
Fitch, W. & E. T. Co., New Haven. 
Malleable Iron Fittings Co., Bran- 


ford. 
Malleable Iron Works, New Britain. 
Naugatuck Malleable Iron Co., Nau- 
gatuck. 
North, A. B., Co., New Haven. 
North & Judd Mfg. Co., New Britain. 
Terry, Andrew Co., Terrysville. 
Vulcan Iron Works, New 
Woodruff, Walter W., & Sons 
Mt. Carmel. 


3ritain. 
ie. 


Delaware. 
Wilmington Malleable Iron Co., 
Wilmington. i 

Illinois. 

American Car & Foundry Co., Madi- 
son. 

Bradley, David, Mfg. Co., Bradley. 

Chicago Malleable (50: 
West Pullman, Chicago. ; 

Cooper, H. W., Saddlery Hardware 
Mfg. Co., Moline. 

Crane Co., Chicago. 

Forster, Waterbury & Co., 
Park. 

Galesburg Malleable Iron Co., 
burg. 


Castings 


Franklin 
Gales- 


Hoopeston Malleable Iron Works, 
Hoopeston. 


Illinois Malleable Iron Co., 


International Harvester Co., 2 plants, 


Chicago. 


Deering. and McCormick, Chicago. 


Missouri Malleable Iron Co., East 
St. Louis. 
Moline Malleable. Iron Co., St. 


Charles. 
National Malleable Castings Co., Chi- 
cago, two plants. 
Parlin & Orendorff Co., Canton. 
Pratt, William E., Mfg. Co., Joliet. 


Rockford Malleable Iron Works, 
Rockford. 

Union Malleable Iron Co., East Mo- 
line. e 


Western Steel Car & Foundry Co., 
Chicago. 
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Western Tube Co., Kewanee. 


Indiana. 

Haskell & Barker Car Co., Michigan 
City. é 

Marion Malleable’ Iron Works, 
Marion. 

National Malleable Castings Co., In- 
dianapolis. 

Oliver Chilled Plow Works, South 
Bend. 


Terre Haute Malleable & Mfg. Co., 
Terre Haute. 


Whiteley Malleable Castings Co., 
Muncie. 
Iowa. 
Iowa Malleable Iron Co., Fairfield. 
Kentucky. 
Lack Malleable Iron Co., Paducah. 
Maryland. 


Baltimore Malleable Iron & Steel 

Castings Co., Baltimore. 
Massachusetts. 

Arcade Malleable Iron Co., Worces- 
rer. 

Belcher Malleable Iron Co., Easton. 

Worcester Malleable Iron Co., 
Worcester. 

Michigan. 

Albion Mialleable Iron Co., Albion. 

3enton Harbor Malleable Iron Co., 
3enton Harbor. 

Buhl Malleable 


Co., Detroit. 


Grand Rapids Malleable Iron Co., 
Grand Rapids. 

Michigan Malleable Iron Co. De- 
troit. 


Port Huron Engine & Thresher Co., 


Port Huron. 
Standard Malleable Iron Co., 
Muskegon. 
Western Malleable Steel Co., Detro't. 
Minnesota. 
Northern Malleable Iron Co., St. 
Paul. 
Missouri. 
American Car & Foundry Co., St. 


Charles. 
St. Louis Malleable Casting Co., St. 
Louis. 
New Hampshire. 
Laconia Car Co., Laconia. 
New Jersey. 
American Malleable Co., Bloomfield. 
Barlow Foundry Co., Newark. 
Meeker Foundry Co., Newark. 
Trenton Malleable Iron Co., Tren- 
ton. 
New York. 
Acme Steel & Malleable Iron Works, 
Buffalo. 
American Malleable Co., Lancaster. 
Deposit Foundry Co., Deposit. 
Frazer & Jones Co., Syracuse. 
Globe Malleable Iron Co., Syracuse. 
Gould Coupler Co., Depew. 
International Harvester 


Co., Os- 


borne Works, Auburn. 
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Johnson, Isaac G. & Co. Spuyten 
Duyvil. 

Oriskany Malleable Iron Co., Oris- 
kany. 

Pratt & Letchworth Co., Buffalo. 

Symington, T. H., Co., Corning. 

Syracuse Malleable Iron Works, 
Syracuse. 

Torrance Malleable Iron Co., Green 
Island, Troy. 

Troy Malleable Iron Co., Troy. 

Westmoreland Malleable Iron Co, 
Westmoreland. 

Wood, W. A., Mowing & Reaping 
Machine Co., Hoosick Falls. 


Ohio. 


American Malleable 
Marion. 
Canton Malleable Iron Co., Canton 
Chisholm & Moore Mfg. Co., Cleve- 
land. 
Columbus 
Columbus. 
Dayton Malleable Iron Co., Dayton. 
Eberhard Mfg. Co., Cleveland. 
Elbel Co., Canton. 
Fanner Mfg. Co., Cleveland. 
Findlay Axe & Tool Co., Findlay. 
Haven Malléable Castings Co., Cin 
cinnati, 


Castings Co., 


Malleable Castings Co., 


International Harvester Co., two 
works, Champion Works and Cham 
pion Branch, Springfield. 

Ironton Malleable Iron Co., Ironton 


National Malleable Castings Co. 
Cleveland. 
National Malleable Castings Co., 
Toledo. 


Ohio Malleable Iron Co., Columbus 

Pittsburg Valve & Fittings Co., Bar- 
berton. 

Springfield Malleable 
Springfield. 

Tiffin Malleable Iron & Chain Co., 
Tiffin. 

United 
Toledo. 

Zanesville Malleable Iron Co., Zanes- 
ville. 


Iron Co., 


States Malleable Iron Co, 


Pennsylvania. 

Allegheny Valley Malleable Iron Co., 
New Kensington. 

Devlin, Thos., Mfg. Co., Philadelphia 

Erie Malleable Iron Co., Erie. 

Flagg, Stanley G., & Qo., Philadel- 
phia. 

Fort Pitt Malleable Iron Co., Pitts- 
burg. 

Jarecki Mfg. Co., Erie. 

Kelly & Jones Co., Greensburg. 

McConway & Torley Co., Pittsburg 

Meadville Malleable Iron Co., Mead- 
ville. 

Morse Iron Works, Erie. 

Oil Well Supply Co., Oil City. 

Pennsylvania Malleable Co., McKees 
Rocks, Pittsburg. 
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Phila. Hardware & 
Works, Philadelphia. 

Pittsburg Malleable Iron Oo., Pitts- 
burg. 

Sterlingworth Railway Supply Co., 
Easton, 

York Mfg. Co., York. 

Rhode Island. 

Rhode Island Malleable Iron Works, 

Hills Grove. 


Malleable Iron 


Tennessee. 
Ross-Meehan Foundry Co., Chatta- 
nooga. 
Washington. 
Acme Malleable Iron Foundry Co., 
Puyallup. 


“We Founpry 


West Virginia. 
West Virginia Malleable Iron Co., 
Point Pleasant. 
Wisconsin. 
Dam Malleable 
Beaver Dam. 


Belle City Malleable Iron Co., Ra- 
cine. 


Globe Foundry & Machine Co., She- 
boygan. 


Beaver Iron Co., 


Lakeside Malleable Castings Oo., 
Racine. 

Milwaukee Malleable Iron Works, 
Milwaukee. 
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Northwestern Malleable 
Milwaukee. 

Racine Malleable 
Co., Racine. 

South Side Steel & Malleable Cast- 
ing Co., Milwaukee. 

Stowell Mfg. & Foundry Co., South 
Milwaukee. 

Waukesha Malleable Iron Co., Wau- 
kesha. 

West Allis Malleable Iron & Chain 
Belt Mfg. Co., West Allis. 

Wisconsin Malleable Iron Co., Mil- 
waukee. 


Iron Co., 


& Wrought Iron 


MOLDING A LARGE CYLINDER CASTING 


HILE there are many methods 
of molding cylinders, I will de- 
scribe a system pursued in our 


foundry located in the sunny south. 


Chjs casting had a diameter of 
feet inside, was 6 feet high 
nd the metal in the barrel was 





Method Pursued in a Southern Job- 
bing Foundry—Large Sectional Core 


step after laying the champe plate 
was to make the bed with the strike 
at O. We took pains to make this 
firm, but well vented into the cinder 
bed, as the iron had to fall on this 
flat surface for some distance and it 
was necessary that the vents led off 














The flanges had to 
This was made 


; inches thick. 
ish 2 inches thick. 
in a small foundry, with the ordinary 
) crane as the lifting medium. 
We gave this to a molder of some 
experience who, after digging out his 
p.t, placed his sweep socket as shown 


A, Fig. 1. He next struck up his 
bed for his core or champe plate, as 
shown at B, Fig. 2. He then laid his 
cinder bed and led four vent pipes up 
the floor level from the cinder 
bed, as shown at C, Fig. 2. The next 





BY C. R. McGAHEY 


freely. When this was done we laid 
in our flange cores as shown at E, 
Fig. 1, which formed the bottom 
flange. When we had these nicely 
well made, 
ram up the side 
For this we used a piece of 


trimmed and the joints 
we proceeded to 
walls. 
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The Foundry 


To make speed we had 
rolled a portion of the 
circle and about one-half or more of 
the height as shown in Fig. 3. The 
two, holes in it enabled us to swing 


boiler plate. 


a segment 


it on the crane chains and we braced 
it from the rear side of the mold 
with wooden braces and rammed the 
sand solid, and vented it well with a 
large wire rod leading to the surface 
of the mold. We continued this oper- 
ation until the entire circle was 
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rammed up and then put in our strike, 
shown in Fig. 4. 

We next commenced to strike our 
surface or vertical wal's of the mold, 
which we did carefully, ramming with 
the butt rammer whenever it was 
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Foundry 
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necessary, to get a firm mold to stand 
the pressure one of this kind is sub- 
jected to. When this was done, we 
struck our top at M, Fig. 1. This we 
did with strike Y, the same one hav- 
ing been used on the bottom when a 
good surface was secured. We then 
laid our flange cores and set them so 
that they were true, and rammed in 
the sand behind as shown. The mold 
was finished with a_ good, 

heavy, silver lead blacking 
brushed on dry. 

The building of the core 
next engaged our attention 
and this was constructed on 
champe plate B, the sections 
and their size being shown in 
lig. 6. Paste was used be- 
tween the joints of the vari 
ous courses, and when _ the 
proper height was reached a 
gate was cut through three 
sections of the core as 
shown. We then laid anoth- 
er course, and so on, until 
we reached the top. 

When the core was built 
we hooked on our crane to 
the eye bolts N,* Fig. 1, and 
drove our guide stakes as 
shown at S, Fig. 5. Then 
we lifted our core and placed 
it on the foundry floor, 
smoothed up _ the 
cleaned off the surplus paste 


joints, 


and blacked the core with 
blacking. When 


this operation was finished 


good wet 


we built a fire around the 
core and dried it until we 





felt sure that the surface 
was. baked. In the mean 
time we sprayed our 
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mold with syrup water and_ dried 
it well with a fire in the bottom of 
the mold. When we were sure our 
mold was dry, we cleaned out our 
bed and set in our core, and then 


commenced to make the gates. We 
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rammed up the sand until we reached 
the first gate openings in the core 
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and laid our center core at X. This 
was used to keep the iron from cut- 
ting when fa'ling. The gate sprue 
was then cut and the covering cores 
were put on as shown at K, Fig. 1. 
Green sand and pig iron were rammed 
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in, repeating the operation until the 
top was reached. 


The pig iron was used to prevent 
the core from floating or rising. We 
also weighted down the top of the 
mold at G, Fig. 1, to prevent the 
flange from raising the cores. This 
casting was poured with a riser, as 
shown at W. Fig. 7 shows a ring of 
the cores of which the main core was 

made. The runner box was 
mm) of the ordinary type used in 
foundries making heavy work. 


YELLOW BRASS CAST- 
INGS. 
Ouestion:—We are having 
some trouble in making brass 
scale beams which are 42 
inches long, 34 inch thick and 
114 inches wide. The cast 
ings have the appearance of 
being badly scabbed and pit 
ted. We use a yellow brass 
mixture and would like to 
have you suggest some mix 
ture that will insure clean 

castings. 

Answer: — Perhaps your 
sand is at fault. To ascer 
tain this, make two molds and 
vent both the cope and the 
drag with a needle vent, then 
dry and cast. If the castings 
are clean your sand is at 
fault and you can remove the 
difficulty by purchasing 4 
more open sand. The fol 
lowing mixture will give you 
a clean casting yellow brass: 
Copper, 16 pounds; zinc, 7 
pounds; tin, 1% pound; lead, 
4 pound. 
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MACHINE. MOLDED DROP HANGERS _ 


HE accurate 
mounting of pat- 
. terns is the un- 
derlying prin- 
ciple governing 
successful moid- 
ing practice. To 
secure the great- 
est economies 
from these tools, 
with which every 


foundry doing 
any amount of 
duplicate work 


should be equip- 
ped, frequently 
requires patterns 
especially made 
for repetition 
work. Although 
the initial cost 
of the  equip- 
ment is heavy, 
nevertheless the 
expense, spread over a large number of 





castings, is infinitesimal for each sec- 





tion. 

In the foundry of the Falls Rivet & 
\Fachine Co., Cuyahoga Falls, O., mold- 
ing machine practice has been carried to 

high degree of development. This con 
cern manufactures power transmission 
machinery, as well as other kindred lines, 
nd a part of the product, particularly 
lrop hangers, owing to the large number 











annually produced from each pattern, is 
readily adaptable to molding machine 
work. All of the hangers made at this 
plant are machine molded, and even the 
heavy floor stands have been mounted on 
machines of the roll-over type. No ex- 
pense has been spared to make the equip- 
ment complete in every detail, which has 
resulted in greatly reducing the cost on 
this line of work. 

The foundry, built many years ago, is 
by no means modern in its arrangement, 
yet economies have been effected that 
exceed those frequently attained in many 
shops more recently designed by the most 
skillful engineers. 


Problems of Mounting the Patterns. 


When the company decided to manu- 
facture side adjustment, ring oiling drop 
hangers, George H. Wadsworth, works 
superintendent, was confronted with the 
problem of mounting no less than 71 sets 
of patterns on molding machines. The 
patterns for the double braced hangers 
made in the shop at that time were all 
mounted on stripping plate machines. 
The first cost of the plates was enor- 
mous, inasmuch as the pattern openings 
were evidently cut and dressed out of 
the solid. Notwithstanding the advances 
which have recently been made in the 
preparation of these plates, it was found 
that the first cost of mounting these new 
sets of patterns would be very heavy, and 


l'1Gc. 1—PATTERNS FoR Drop HANGERS SHOWN IN POSITION ON THE THREE SIZES OF MACHINES. 
COMPLETE THE EQUIPMENT ARE QPERATED IN PAIRS FOR MAKING THE COPE AND DRAG PARTS OF THE MoLps 


Combination Stripping Plate and Vibrator Machines—Special 
Flask Equipment—Floor Stand on Roll-Over Machines 


a plan. was devised by which the necessity 
of making the entire stripping plate for 
each pattern was overcome. 


Stripping the Hanger Feet. 


Six stripping plate machines of three 


different sizes, to be operated in pairs for 
the production of the cope and drag parts 
of the molds, were purchased. Instead 
of stripping the entire pattern, it was de- 
cided to strip the feet only, this plan hav- 
ing been adopted to secure a smooth bear- 
ing surface for the feet to obviate all 
machining, as the hangers are now fre- 
quently adjusted to the steel members 
of buildings. The remainder of the pat- 
tern is dropped away from the mold, as 
on any ordinary stripping plate machine. 
This is clearly shown in Figs. 1 and 2, 
the first showing the patterns in posi- 
tion for ramming, and in Fig. 2 the 
draw plates with the patterns are shown 
in the lowered positions they assume 
when dropped away from the molds. The 
stripping plates are also shown fitted to 
the machines. 


Vibrator. 


The vibrator question also received 
careful consideration and a vibrator bar, 
attached directly to the pattern, was de- 
cided upon in preference to a vibrator 
frame. This was another radical de- 
parture that has proven eminently satis- 
factory. The bar is doweled to the pat- 
tern and is attached by means of coun- 
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MACHINES THAT 



















































Fic. 2—Tuer PATTERNS ARE SHOWN DROPPED AWAY FROM THE MOLD. 
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LY INDICATED 








tersunk screws. The front and reverse 






































sides of three half patterns of various 
sizes with the bars attached are shown 
in Figs. 3 and 5. The draw plate of the 
machine is slotted for the vibrator bar, 
which is fastened to the plate with coun- 
tersunk screws that fit in slotted holes 
in the latter, permitting a 1/64-inch move- 
ment of the bar, whereby the vibrating 
of the pattern is accomplished. 


Stripping Plates. 


Three_of the stripping plates are shown 
in Fig. 9. These are made of cast iron, 
the pattern being outlined with white 
metal. This method, generally pursued 
in making stripping plates, has greatly 
reduced the cost of manufacture, as com- 
pared with the outlining of the pattern 
in the solid plate. The stripping plates 
are made by casting the white metal 
against the pattern to secure an accurate 
definition of the hanger feet, the iron 
casting which forms the greater portion 
of the plate being recessed ‘to hold the 
metal in place. 

The patterns of the 71 sizes of drop 
hangers have been so arranged that they 
can be mounted on the three pairs of 
machines respectively, 16 x 18 inches, 20 
On the 


large machine 23 sets of patterns can be 


x 24 inches and 24 x 36 inches 


mounted, while on the other two 24 
cach. 


Patterns. 


The patterns are all made of cast iron, 
and to give them a smooth finish they 





were immersed in a weak bath of sal- 








aulunoniac and water for about ten days. 





The coating of rust was then thoroughly 





rubbed off’ with sand paper before the 











beeswax was applied The application 


of the wax to such a large number of 











patterns involved considerable work and 
many difficulties, and it was finally de- 











cided to immerse the castings in a vat 
cf boiling water until they reached the 
temperature of the latter. 
that the heat imparted was sufficient to 


It was found 


melt the wax which flowed freely. After 
the wax had set, the patterns were pol- 
ished with a soft brush, and this surface 
successfully withstands both the action 
of the sand and the damp atmosphere 
usually prevalent in the foundry. 


Storing the Patterns. 

A special rack was built in the pattern 
storage, located in an adjoining building, 
for the various sets of patterns and strip- 
ping plates. Compartments have been 
partitioned off for each hanger set, which 
are carefully designated by the size of 
the hangers and the plates, and the pat- 
terns are similarly stamped. This meth- 
od insures the storage in their proper 
compartments of the pattern plates, to 


THE STRIPPING 


PLATES FOR THE HANGER FEET ARE CLEAR 





gether with the patterns with which they 
are used, and in this way can always 
readily be located when required. 


Special Flasks. 


To complete the equipment for these 
hangers, a special set of cast iron flasks 
was designed, as shown in Fig. 4. At 
the left is one of these flasks showing its 
machined face with the bars removed, 
and at the right is a five-barred flask with 
one bar removed to show the recesses in 
which the bars are held. Four of the 
tars are shown in the center of this 
view. The flasks are made in 12 differ- 
ent sizes, and no less than 200 are in use. 
The number of bars varies from three to 
nine, according to the size of the hanger 
mold. The shape of the flasks conforms 
to that of the hanger shown in Fig. 10, 
this form greatly reducing the amount of 
sand required in the mold, the minimum 




















lic. 3—Front VIEW OF PATTERNS SHOWING VIBRATION BARS 
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Fic. 4—SpecrAL BARRED FLASKS AND SET OF BARs 
amount, however, permitted between the which four are still in use, is shown in adaptability for the various kinds of pat- 
flask and the pattern‘being one inch. The Fig. 7. On the stripping plate are shown’ terns that can be satisfactorily mounted 
minimum amount of sand provided for the half patterns for a double braced on it. It is shown in Fig. 6 with the half 
between the bars and the pattern is % hanger, as well as the openings for hang- pattern of a floor stand attached to the 
inch, and bars of various widths are used er caps. These machines, now rammed mioiding board. The flask shown in posi- 
to accommodate the different sizes cé by hand, were equipped with a squeezer tion in Vig. 8 is 36 x 48 inches in size, 
ngles. operated by a lever and has a capacity notwithstanding that the machine dimen- 
The cost of this entire equipment was for flasks up to 30 x 40 inches. Some of sions are only 24 x 24 inches. When 
msiderably above $20,000, and while this the plates have been built for stripping tammed with the bottom board attached, 
may be considered high, nevertheless the ¢44+ of the smaller hangers, as well as. the flask weighs about 800 pounds, and 
pcan ls oka re are been = direct the same number of caps in one opera- facilitate the rolling over of the mold - 
1roportion to the expenditure. The flask tion. ‘The plates made for these ma- 2” air hoist is used. When made on the 
ard adjoining the foundry, showing the ; A ., floor, one of these stands is considered a 
os tere ; Mek? chines were also of an unusual thickness, 
pecial flasks, is shown in Fig. 11. s ie day’s work for a molder and a helper, 
, : . and range from 1% to 1% inches. : ; : ; 
Stripping Plate Machine of an Ancient : ‘ while on the machine four are now being 
Type. Roll-Over Machine. made in the same length of time by two 
The stripping plate machine installed Large floor stands are molded on a men. 
1 this foundry 20 odd years ago, of roll-over machine that has proven its Se 
: : COST FINDING* 
By KENNETH FALCONER 
The value of many efficient systems 
of cost finding, not alone in the 
foundry industry, but in other lines 
of manufacture is frequently lost by a | 
failure to fully realize the end and 
aim of cost finding. In planning a 
cost system, whether for a foundry 
employing one molder and a helper, 
or for the largest industrial estab- 
lishment in existence, it should al- 
ways be borne in mind that the find 
ing of costs is a means to an end. 
The justification of any cost system is 
in direct proportion to its influence i 
towards increased profits. This influ 
ence may be exerted along one or 
more of several lines by the reduc- 
tion of costs, increased sales and the 
elimination of unprofitable business. r 





















iG. 5—REVERSE SIDE OF PATTERNS SHOWING 


METHOD OF ATTACHING VIBRATOR BARS 













































*An abstract from a paper presented at the 
January meeting of the Pittsburg Foundry- 
men’s Association, 
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best results, methods of cost finding 
and the general scheme of accounting 
should each be part of one general 
plan covering records of all operations 
and transactions from the purchase of 
raw material to the shipment of fin- 
ished product. The data and informa 
tion secured by the operation of a 
cost system should be susceptible of 
proof by comparison with the genera! 
results of the business as reflected 
from time to time in the gener 
books. 





Distribution of Costs. 


There are other important conside: 
ations to be borne in mind in order 
to secure the best results of any sys- 
tem of cost finding. Among these 
may be mentioned the tabulation 
results in such manner as to automat 
cally draw ‘attention to any abnormal 
variations in costs. A thorough cost 
system should take cognizance of all 
costs of the business, which broadly 
speaking, may be divided into three 
classes, cost of production, cost of 
administration and cost of selling. The 
cost of product is composed of three 
factors, material, direct labor and 
manufacturing expense. 

In planning a record of the cost of 
manufactured product, it is not al- aC 
ways «advisable in ‘the beginning to | 
undertake an analysis of expense cost | 
to the extent to which it will be ul- r 
timately carried. It is advisable to § 
get the cost system running accuratel 
Fic. 6—Rott-Over MACHINE WITH HALF PATTERN OF FLooR STAND MOUNTED ON showing the ‘three factors of the cost 
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ig 
Increased Profits. te ; y &®g 
An efficient cost system should tend oy a z 


towards increased net profits. Viewed 





from this standpoint a system of cost Ne. Rea BP A iS of 
finding becomes as direct an influence 
towards increased profits as any me 
chanical betterment of plant, or any 
improvement of the selling onganiza- 
tion. A manufacturing plant is a pro- 
ductive tool, its general organization 
being the cutting edge; a cost system 


is the test whereby the management 


is able to keep the cutting edge in 


the best possible condition, and to se 


verre (cete 


cure from the operations of the tool 


the maximum efficiency. 





Another essential point in a _ cost 
system is that the information  se- 
1 


° ‘ “ | 
cured by it shall always be a matter ies 


| 
i 
of current record—not ancient history 


—that the facts presented may be 
used before conditions have so ve : oe 
changed as to make the information oy an oe oe * - 
of no interest or real value. 

Another point frequently overlooked 
in devising and installi cost finding 


methods is the harmonizing of such 





methods with the general scheme of 


i 





commercial accounting. To secure the Fic. 7—A STRIPPING PLATE MACHINE OF THE EARLIEST TYPE 
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material and general expenses, and 
then gradually installing methods by 
which the expense may be analyzed 
to such degree as to afford an oppor- 
tunity for studying and comparing the 
different items which go to form this 
cost with a view to lessening it. 


Recording Results. 


Recording the nesults of similar op- 
erations and transactions in parallel 
columns, month by month, does not 
always convey as much meaning to 
those interested in the welfare of the 
business as recording the informa- 
tion each month in conjunction with 
items of related interest for the same 
and current months. Figures in them- 
often fail to convey 
tion which may be seen at a glance 
by of curves and diagrams. 
if the labor cost per 
pound increases a fraction of a cent 
each month for 12 months, and this 
information is recorded in figures it 
will of course be immediately noticed. 
If, however, the Jabor cost fluctuates, 
increasing slightly one month, deceas- 
the next, but always increasing 
a shade more ‘than decreasing one will 
hardly have the fact of the constant 
increase brought so clearly to mind 
as if the information were recorded 
by curves and diagrams, showing at a 
glance the constant upward tendency 
of the labor cost. 


selves informa- 
means 


For instance, 


1g 
ills 


Investigations by Foundry Organiza- 
tions. 

Among those engaged in the manu- 
facture of iron castings there has, in 
recent years, been a tendency to or- 
ganize for the purpose of adopting 
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Fic. 8—Ro.t-Over MACHINE WITH FLASK IN PosITION. MoLtp WeIcHs 800 PouNpns. 
An Arr Hoist 1s USED To FACILITATE THE ROLLING OVER OPERATION 


some uniform method of costs. Com- 
mittees of the Stove Founders’ Asso- 
ciation, Malleable Iron Founders’ As- 
sociation and ‘tthe American Foundry- 
men’s Association been formu- 
their 
some 
finding 
On the part 
foundry cost 
keeping this is not pure philanthropy. 


have 
plans for adoption 
organizations, 


lating 
various 


by 
whereby 
degree of uniformity in cost 
methods may be secured. 
of 


those interested in 


Most foundrymen will acknowledge 


that ruinous and dangerous competi- 


tion comes from the manufacturer 
who does not know his costs, but 
who bases his selling price either on 


general market conditions, or on what 
the other fellow quotes. 

In finding the cost of castings, as 
in finding the cost of any other man- 
ufactured product, it is always well to 
draw a definite line of division of cost 
defined 
It is generally recognized that 


covering operations up to a 


point. 
a foundry cost system should show the 
cost of molten metal as the first de- 
fined point, followed by clear lines of 


definition between the several stages 
of completion. A foundry cost system 
which simply takes note of the aver- 
age cost per pound of castings pro- 
duced would probably work very satis- 
factorily if it could be applied to a 
foundry producing from month to 
month, castings of exactly the same 
size, weight and quality. Where the 
output is composed not only of cast- 
ings varying in weight but which also 
represent a spread in the cost of la- 
bor, the average cost per pound is a 
misleading basis on which to estimate 
or to 


figure costs, profits, or losses. 


Cost of a Variety of Product. 


The frequently made 
that it is impossible to secure accur- 
ately the cost of each individual cast- 
ing made in a foundry turning out a 
variety of product. However, the use 
of one average rate per pound is ab- 
solutely misleading and unreliable. Be- 
tween this and the cost of each indi- 
vidual casting a compromise is to ob- 
tain the cost of product by classes. 

If the output of a jobbing foundry 


statement is 





is divided into two clearly defined 
classes, and the average cost of each 
class is recorded, this plant will come 
closer to securing the correct costs of 
its product than a competitor who 
uses only an average cost per pound 


for the entire output. 


Division of Product Into Classes. 


The number of classes into which it 


is advisable to separate the product 
depends in each case on existing cir- 
cumstances and conditions. I have 
in mind now a brass foundry which 
some years ago was dividing its out- 
put into two kinds of castings, red and 
the 


the two was an arbitrary one, fixed 


yellow; division of cost between 
largely by the ruling market price of 
and the [ 


foreman. 


copper guess of a very in- 


That 


1 variety of brass cas.ings 


telli:gent foundry 


turned out 


ranging in weight fnom a nut for a 


basin cock to a tuyere weighing per- 


haps 300 pounds. The ranged 


output 


from a cast handle for a compression 


bib to ‘an intricate British coat of 


ipproximately 4 x 6 
4,000 


arms measuring 
feet 
pounds. 

This 


output 


and weighing perhaps 


foundry is now dividing its 


into nine classes and 


is keeping a record of the cost of in- 


dividual castings to a greater extent 
This 
prietor recently told 
dollars 


figuring the 


than formerly. system, the 


had 


value to 


pro- 
me, proved 


of real and 


cents 
him in cost of his fin 


ished product. 


“THE FOUNDRY 


CHICAGO ASSOCIATED FOUN- 
DRY FOREMEN’S 
EXHIBIT. 

With one exception, all of the man- 
and 
at the 
exposition of foundry equipment held 
the the 
Foundry Foremen, at the Lewis Insti- 


ufacturers of foundry supplies 


equipment who made exhibits 


under auspices of Chicago 
tute, last year, have decided to place 
other equip- 
the 


and 7. 


molding machines and 
Lewis In- 
Last 


assembled in 


ment on exhibition at 


stitute on March 5, 6, 


year the exhibits were 
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the foundry of the Institute, but more 
this 


at the coming exposition. Large mold- 


space will be devoted to feature 


ing machines, pneumatic tools, and oil 


furnaces will be placed in the base 


ment laboratories and meetings in 


connection with the convention will 


be he!d in one of the rooms on the 


first 


machines, 


floor. Patternmakers’ tools, core 


hand power molding ma 
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chines and other light equipment wil 
be placed in the foundry on the sixt 
floor of the engineering building. A 
the management of the Institute pr 
vides the space and power, exhibito: 
will be 

A request 


whatev« 
that a 
exhibits be shipped during Februar 
in care of C. E. Hoyt, Lewis Inst 
tute, their 
cago will be 


under no expense 


has been made 


and upon arrival in Cl 


they carted to t 
and set up, thus obviati 
the necessity of sending a represen 
take 
Heats will be made daily in the school 


building 


tive to charge of this wo 
cupolas, and molds made on the ma- 


chines will be cast during the con 
The 
was attended by nearly 600 foundry- 
still greater 


is anticipated in March. 


last yi 


vention. exposition 


men, and a attendance 


MIXTURES FOR CYLINDERS 
AND BEARINGS. 
By C. VICKERS 

Question:—Kindly favor us with the 
following mixtures: Heavy duty, slow 
running engine bearings; mixture suit- 
able for hydraulic cylinders, which should 
be acid-proof; suitable mixture for white 
brass that is not too soft and will pol- 
ish like nickel plate. 

Answer:—Bearing mixture — Copper, 
84 pounds; tin, 10 pounds; phosphor tin, 
2 pounds; lead, 4 pounds. 

Hydraulic Copper, %&6 
pounds; tin, 8 pounds; phosphor tin, 2 
pounds; lead, 4 pounds. 

White brass — Copper, 20 pounds; 
nickel, 10 pounds; aluminum, 4 ounces. 


cylinders — 
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LIMITATIONS OF THE MOLDING MACHINE’ 


A Discussion of the Origin and Develop- 


ment 


THE recorded art 
of molding by ma- 
chinery is far older 


than that of the 
steam engine, and 
there lacked only 


today’s demand for 


multiple parts and 
the facilities for de- 
veloping the art to 


have put it where 





it is now a hundred 


Thus, 
stripping plate was 
vented”—more than a hundred years ago 


years ago. just as soon as a 


needed, it was “in- 


and as soon as a foundryman felt the 
vibration of a pneumatic hammer he 
used what we now call a “vibrator” to 
help draw a guided pattern. 

About 20 years ago S. Jarvis Ad- 
ams, Pittsburg, jolt-rammed molds 
for pipe balls and wagon axle boxes; 
yet even today the modern jolt ram- 
ming machine at an exhibition at- 
tracts a crowd of foundrymen amazed 
at its novelty. 

It was their long years of exper- 


ience with the subtle and elusive be- 


havior of green sand in the pres- 
ence of melted metal in the secret in- 
timacies of the closed mold _ that 
led molders some sad_ years _ since 


to scoff at molding machines and to 
foretell their doom unaided by the 
molder’s skill. 

And molding machines have failed— 
machines of much ingenuity—heralded 
as labor savers because they did so 
many things done before by hand. 
These machines have failed because of 





too many opportunities for failure 
in a_ single enchained mechanism. 
Before the _ heartless biting  cyni- 
cism of foundry ethics many~ a 
clever engineer has come to grief. 
Where melted iron rules and sand in- 
trudes with every lubricant, refine- 


ments of machine design may not be 
much elaborated. 





*From a paper presented at the annual 
meeting of the American Society of Mechan- 
ical Engineers. 


of Molding Machine 


Early Failures. 


And so, though the patent office is 
filled with molding ma- 
chines, most of them have failed as 
the molder prophesied, while the art 
of machine molding has steadily pro- 
gressed. It is still eliminating the ma- 
chines which bring the sand in from 
the yard, temper it, riddle it and ram 
it, pass themselves their flasks, sand 
frames, sprue cutters and other ac- 
cessories, draw their patterns, deliver 
the finished molds and have only to 
be restrained from setting the cores. 


ingenious 


It is assimilating a good simple ef-* 


ficient machines content to do a few 
things well. 

It is not speed of production of 
blocks of sand which look like molds 
and which in the halcyon days, of 
“demonstrated” machines often passed 


as such and sold the machine even 
while the “demonstrator” walked 
around upon them which in 1907 


proves the machine. The present day 
molding machine must take what the 
foundry gives it and turn back what 
the foundry wants—molds in quantity 
and of quality excelling in economy of 
production, the product of hand labor 
in castings or it gets no 
there. 


welcome 


But there is another reason for the 
markedly gradual and cautious de- 
velopment of the molding machine. It 
is the infinity of shapes and kinds of 
patterns around which’ green sand 
must be rammed with uniformity of 
mold surface, and the necessity of ar- 
ranging some more or less universal 
method of withdrawing these patterns 
from the rammed sand without in the 
least degree displacing it. 

In other fields-it has paid the most 
brilliant mechanicians of the age to 
develop elaborate and expensive ma- 
chines for doing one kind of work al- 
ways. Our machines for making cig- 
arettes, envelopes and paper bags are 
fair examples. For molding machines 
there is no one casting of a certain 


Practice 
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size and shape in required quantity 
comparable with cigarettes, etc. At 
the speed of the envelope machine, a 
few molding machines would supply 
the demand of the entire country 
and in any one shop a single machine 
would run far ahead of its market in 
a day or a week or a month, and then 
waste its shop room. 


Machine Limitations. 


Another limitation to the exploita- 
tion of molding machines to make 
molds as bricks are made lies in the 
fact that these machines, unlike those 
for making bricks, do not finish their 
work. Sand and flasks must be sup- 
plied to the machine and_ castings 
must be poured and cooled and shaken 
out. It would not be difficult to de- 
sign a machine which would mold for 
example, 200 shoes per hour, and such 
machines have, in fact, been built. 
Each machine, however, would call for 
5,000 pounds of sand and as many 
pounds of flasks to be delivered ‘to it 
and carried away from it again every 
hour. Even then the molds are in 
halves and without cores set; 200 cores 
must be set and 100 copes closed on 
every hour. To keep the “floor” from 
gaining on the foundry, 5,000 pounds 
of hof metal must be poured from 
double hand ladles every hour, which 
work would keep from four to six 
men busy pouring and shifting weights. 
As many more men would be required 
to shake out and remove hot castings, 


and at least two more to get the 
flasks off of the floor again. Only a 
little foundry experience will prove 


that this situation is impossible. 

The elaborate foundry structures for 
dropping both sand and _ castings 
through the floor still leave the labor 
of setting cores, handling and closing 
molds, pouring and shaking out to be 
performed. 
the realization of a molding machine 
which will turn out castings, as do 
the type casting machines and all ma- 
chines which cast mildly hot metal in 


In fact, we are far from 
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chills, and which may not be called 
molding machines as their molds are 
already prepared. The mold _ which 
melted iron will not destroy and 
which will not exaggerate unequal 
cooling of the casting surface, with 
resulting evils, is no nearer our com- 
mercial use than is the Philosopher’s 
Stone and, until it is, the molding 
machine, delivering only incomplete 
sand molds, will still invoke the gen- 
ius of the designers who know where 
to limit its functions, and the ignor- 
ance of those who do not. 


Ramming. 


Sand will flow only slightly under 
pressure, pressure and blow 
ramming machines fail to reach deep 
parts because shallower parts absorb 
the pressure. 

Sand, pressure ram- 
ming, is subjected to great friction in 
its movement down the sides of pat- 
terns and directly 
vertical pressure over deep parts does 
not ram them down all the way. 

After sand is partially set in a 
mold, by pressure or other means, 
it has taken the shape of the pattern, 
and if it is moved, it carries this pat- 
tern shape—as of a corner—with it. 
Thus a blow of a hand rammer at 
one side of the sand, compressed by 
a previous blow, shifts that partially 
rammed sand _ aside, and_ generally 
away from the pattern. 

In jolt-ramming machines a peculiar 
ram off effect occurs at every convex 
corner of a pattern. This is due to 
previous jolting having set the sand 
over the pattern at the corner, with 
the result that little of it can follow 
out and down past the corner to take 
the place of the deeper sand which 
the later blows of the jolting cause 
to settle down the 
tical sides of the pattern. 


hence 


especially in 


flasks—hence even 


more or less ver- 

In vibrator frame machines, called 
such, though the same term may be 
applied to any machine using an un- 
divided pattern with extensions from 
the patterns the 
mold, com- 


to guides outside 
effect of 
monly produced by springing of the 
unsupported pattern during ramming— 


the ram-oft is 


it being immaterial whether the move- 
ment be in the sand or the pattern. 


Barred Flasks. 


Flask bars have been a _ limitation 


more or less serious in all molding 


machines. 


kinds of bars 


including 


Taking all 


into consideration, those 


which spring under jolt or pressure 


ramming, there are few which do 


not give trouble, or loss of 


time, if we except the so-called “float- 
ing bars,” 


cause 


and even these must be 
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nicely proportioned to depth of sand, 
etc. 

Pressure-ramming machines must 
employ special ramming blocks to cut 
away to clear bars. Jolt-ramming ma- 
chines require that the bars shall be 
very thin, and yet not spring, for if 
a bar shakes off the contact of the 
sand and the frictional bond between 
the sand and the bar is destroyed, 
the bar merely aggravates the tend- 
ency of the sand to drop from the 
flask, by cutting it into channels and 
unsupported blocks. 

The writer knows of only one bar 
that will hold the general mass of 
sand, after the sand has actually sep- 
arated from its under edge. It is one 
which has been designed specially for 
jolt-ramming and tested with com- 
plete success and it permits the sand 
to settle away from it in the cope 
while keeping the mold from “coping,” 
as the runner fills up; for it holds the 
sand down as well as up. 

The floating bar, whose action is 
ideal, if its descent into the sand 
under it is properly controlled, is an 
element in what is known as bottom- 
ramming, and the action is the same 
whether the bar only, or the bar and 
the flask which holds it, moves to- 
ward the pattern in ramming. 


Ramming Patterns Down or Sand Up. 


It is impossible to ram sand up into 
an inverted pattern, as is required in 
making a drag mold without rolling. 
The pattern must first be filled and 
surrounded with sand. Rathbone did 
this first in 1905. He was using a 
blow-ramming machine, with an in- 
verted drag pattern on a match board 
for producing multiple molds, and 
found that the projection of the un- 
rammed sand against the pattern an 
instant before ramming—a result inci- 
dental to the apparatus he used—ac- 
complished what had not been done 
before. 

Mismatch. 


It is assumed that patterns and flask 
pins are accurately fitted; this match 
is caused by the following conditions: 

a—Cope and drag parts of the pat- 
tern on separate carriers—nothing but 
a miracle can insure accurate match, 
for all the errors due to misfits of 
the dowels, etc., enter in, as they do 
not when the same rigid piece carries 
both parts. 

. b—The pattern carrier separated 
from the part of the machine contain- 
ing the flask pins. An apparent ex- 
ception to this is the ordinary strip- 
ping plate machine, when patterns are 
new. In this case, the pattern may 
move out of match, but the new strip- 
ping plate with flask pins in it, in 
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sliding over them, forces them into 
place. 

c—Lack of support of joint surface 
during pattern drawing downward 
causes sagging of joint. 

d— Bottom boards and = match 
boards springing under ramming pro- 
duce the amorphous joints last re- 
ferred to by causing convex drag 
joints, if the ends of boards have 
sprung into molds, and concave drag 
joints if the centers have sprung in. 
A prolific source of this failure in 
machines is the use of skids instead of 
flat tables in pressure-ramming ma- 
chines. For example, with 24-inch 
skids, placed 10 inches apart, the cen- 
ter of the board of a mold 14 inches 
long will be sprung in, producing a 
concave drag joint; while the’ ends 
of the board of a mold, 28 inches 


. long, will:be sprung in and a convex 


drag joint result. 

If from any cause the two point 
surfaces of a mold are not perfectly 
flat, or, if not flat, perfectly inversely 
similar, such a joint will “creep” out 
of match in closing. For this reason 
better matched molds are _ obtained 
from stripping plates, which support 
the. point during pattern drawing. 

In the first use of vibrators on ma- 
chines, the slight lateral freedom of 
the pattern carrier necessary with 
reference to the mold was secured by 
the proper freedom of a match plate 
on the flask pins. In the endeavor 
to improve vibrator action, the pat- 
tern carrier was separated from the 
part containing the flask pins. The 
idea was that the agitation and drop- 
ping of the sand while drawing pat- 
terns down would be thus avoided. 
While this was, in a measure, accom- 
plished, the clearances thus introduced 
allowed the patterns to shift out of 
match during ramming and led to the 
introduction of automatic locking de- 
vices dependent upon springs. 


Broken Corners. 

Stripping plates know no such fail- 
ures, for their essential function, as 
indicated by their French name 
“peignes”’—combs, is to comb the sand 
along the edges of the pattern. But, 
in those machines which employ vi- 
brators to start the edges of sand, 
three things are necessary: 

a—Clean and 
the patterns. 

b—Absolutely straight movement of 
these edges relatively to the sand, or 
vice versa, 

c—Flasks undistorted by 
or otherwise. 

In the matter of clean joint edges, 
an interesting detail has within the 
last few years developed. Split pat- 


well drafted edges of 


clamping 
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terns on match plates are frequently 
hollowed out to weight and 
metal, and all patterns have more or 
less air space between them and the 
plates. Mr. Walker, at Erie, found 
that at the moment of ramming by 
pressure, the air under the patterns 
is compressed to the 30 to 50 pounds 
pressure of the mold, and that, to ef- 
fect this compression, the very damp 
air in the unrammed sand is forced 
the pattern—then, immediately, 


Save 


under 
when the pressure is taken off of the 
sand, this imprisoned damp air issues 
from this hollow under the edges of 
the patterns next to plate. 
stant 
air causes wet corners, to which the 
sand adheres. 

This has led Mr. Walker to adopt 
the plan of sweating his patterns on 
a tinned plate. The little fillets of 
solder which run up along the pat- 
pattern draft 
very materially. The slightest touch 


This con- 
breathing in and out of wet 


tern edges, help the 
of a pattern on the sand corner that 
is leaving takes at least a little of that 
corner with it. 

It is an axiom in machine molding 
that all pattern draft must be taken 
from the mold joint, and that this 
joint must be maintained without de- 
formation until the mold is closed. 


Sizes and Shapes of Molds. 


Molding machine makers are now in 
a position to say to the trade that 
the mere size of a mold is no reason 
for not making it by machinery. This 
is very evident in the case of hand- 
machines where the _ prob- 
from 15 to 100 


to every 


ramming 
lem of furnishing 
pounds ramming pressure 
square inch of not encoun- 
tered, and in the most widely known 


hand machines, where the ends of the 


area is 


frames which carry the stripping plates 
are left flask 
within the width capacity of the ma- 
chine may be accommodated, provided 
the length is not sufficient 
too great an overhang. 


open, any length of 


to cause 


Until this year, America has not 
known familiarly a complete mold- 
ing machine that would handle for 


both ramming and drawing 
any size or shape of mold for which 
it had 


for a moment what it has meant to 


patterns 


ramming capacity. Consider 


the introduction of molding machines 


that a power machine has _ been 


used for, at most, three or four 
sizes of flasks, the only latitude be 
width, and this 


maximum. 


ing in limited to a 
narrow 
Our technical press has lately been 
filled with descriptions of a French 
molding machine and its equally in- 


teresting pattern equipment. The able 
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Frenchmen who have evolved this 
mechanism have christened it “Uni- 
versal,” with an intensity of meaning 
characteristic of the deep’ thought 


which has produced it. 

It is not necessary here to describe 
this remarkable machine and its fit 
companions, the Plaques Modeles and 
Cliches Tables which promise to re- 
duce our machine 
costs from 50 to 90 per cent. 


molding pattern 


Ramming Soft, Deep Sand. 


All the French machines may be 


fitted at a trivial cost with double 
serrage—an appliance ffor double- 
amming. This is simply an auxili- 


ary plunger under the mo'd table of 
the machine, set quickly to stop gage, 
what we call 
States “stools.” While 
ramming pressure is on, 


to which are attached 
in the United 
the main 
these stools, which have receded to 
allow a given amount of sand to en- 
ter the 


against 


pocket or cavity, are run 
the stop gage and the soft 
sand is made just hard enough. This 
procedure is general from Tupper 
grate bars to deep and intricate green 


sand cores in 


Ram Offs. 


Only a single application of pres- 


automobile castings. 


sure is made, and deep vertical sides 
are rammed from the opposite direc- 
tion so that no “ram-off”’ can occur. 


Mismatches. 


As the flask pins are not in the 


machine—though they are drawn by 
the machine—the match is made and 
maintained in the that, 
with full the foundry 


may also 


foundry so 
responsibility, 
matches 


have credit for 


more perfect than heretofore. 
Broken Corners. 


As stripping plate patterns made 
by the French process are as cheap 
as the various forms of vibrated pat- 
terns heretofore 


known in America, 


it becomes much practicable to 
adopt 

Broken corners. are 
stripping plates. In fact, except for 
the cost of the latter, would 
never have been use for vibrators in 
with 
adjuncts to stripping plates. 


more 
stripping plates. 
unknown _ to 


there 


connection molding except as 
This is 
even true of patterns drawn up, es- 
inverting French 
stripping plates or 
stools follow the sand down automat- 


ically. 


pecially, as in the 
machines, the 


Untrue Draft. 


There can hardly be truer pattern 
draft than that guided by the same 
plunger which has done the ramming 
as is the case in all the French ma- 
chines of the rotary or inverting type. 


The only necessary precedent is that 





the ramming, or bottom board which 
has been forced into the flask, if such 
a one is used, shall have an even seat 
when the mold which is being low- 
ered on the inverted ramming plung- 
The slight- 
est difficulty from this source is eas- 


er is leaving the pattern. 


ily removed by three-point bearings. 

In the 
fixed type, the pattern draft 
is taken 


French machines of the 

datum 
itself, 
inasmuch as the columns which raise 
the stripping plate and the half mold 
upon it adjustable 


from the mold joint 


have tops which 
are set at the start to conform to the 


exact surface of the mold. 


Flasks Sprung. 
Since no clamps are used, there 
can be no springing of flasks from 


this cause. Furthermore, I would here 
mention an innovation illustrating the 
national differences in everyday prac- 
tice in the molding methods of two 
countries, in even these latter days of 
constant interchange of ideas. 

The French use flasks as 
square ones. 
They use snap flasks hardly at all, 
and yet they obtain from solid flasks 
what we know only as snap molds. 

When it is stated that 220, 21-inch 
round “snap” molds are te eins in 
a day by two men froth “solid” 
flasks, I know that many will ask 
“How?” 


round 
commonly as we do 


made as molds in 
flasks would 


The molds are 
21-inch round ordinarily 
except that very thin 
steel only 1-32 
inch thick, are employed. The drag 
mold is then set 
the round 


be made; 
“binders,” hoops of 
plate on 
table carried by an as- 


upon a 


sembling machine, the table and plate 
being a little smaller than the inside 
of the flask. 
bottom 


This plate serves as a 
board. The cope mold is 
placed above the drag, over long pins 
both parts, so that the 
absolute. The flask 
rise. 
drag 
carries it up to the cope, closing the 
then the 
of the plunger forces the sand bodily 
up out of both 


common to 
match is cope 
being locked so that it cannot 


the plunger rising against the 


joint, and continued ascent 


flasks, and we have 


the strongest shape possible of a 
snap mold held by binders—a _ cylin- 
drical one. 

varied are 


the demands upon the foundry mold- 


So complicated and so 


ing machines, that, unattractive as the 
hot, dusty foundry is to engineers, I 
suggest that today there is no more 
realm of thought to at- 
the genius of the machine de- 
signer who has had the opportunity 
to learn by hard experience what a 
molding machine can, and what it 
absolutely cannot do. 


promising 
tract 


A METHOD OF MOLDING A WEB PULLEY 


Elementary Practice 


the 


for 


Apprentice 


Which 


Possesses Many Features of Interest for the Journeyman 


LTHOUGH generally considered a 
A simple job, the method of molding 
the web pulley, as the 
possesses 
Fig, 1 


section of a 


shown in 


accompanying _ illustrations, 


many interesting features. 


shows a vertical ring 


pattern resting upon a_ core plate 


in which a disc of wood containing 
a hub and core print is shown resting 
upon three blocks; a plan and side view 
of the disc as well as one of the blocks 
is shown in Fig. 2; Fig. 3 is a vertical 
section of two dry sand cores, the boxes 
and cores for the hub and web being also 
shown; Fig. 4 is vertical section of the 
pulley contained in the cheek showing 
the cope and drag in broken section; an 
end and side view of the casting is shown 
in Fig. 5, and a cross section of the flask 
showing the pulley ring in position upon 
three wedges as well as a sweep are 
shown in Fig. 6. 
Dry Sand Cores. 
The first molding operation is the mak- 


ing of the dry sand cores from the in- 


Position of 


blocks “OC”? 
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Fic. 2—PLAN AND SIDE View oF Disc 


The diameter of the 
cores is governed by the inside diameter 
of the ring pattern and the length by 
the metal thickness of the web and the 
depth of the ring pattern. In Fig. 2 is 
one of the blocks C, the dotted 


side of the ring. 


shown 
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Core 
VERTICAL SECTION OF 
PATTERN 


RING 


lines indicating the different lengths used 


for making the varying widths of pulley 
faces. 

In Fig. 1 is shown the ring pattern A 
resting upon a plate, with the draft in 
The 
plate may be a follow board, straight bot- 
tom plate. The disc 
B, with the hub and core print in place, 
rests upon three blocks C, which likewise 
rest upon the plate. Assuming that the 
pulley is to have a 16-inch face and that 
the metal thickness of 


the direction of the heavy arrow. 


board or a core 


the web is to be 
1 inch; that the ring pattern is 12 inches 
deep and the disc % inch thick, we pro 
vide three blocks C, 4 inches long, which 
are set upon the plate on which the ring 
A rests. The disc B is placed inside of 
One 
of the cores is then rammed up from a 
dry sand 


the ring and rests upon the blocks. 
which can be made 
up of one part of core compound to 14 
parts of 


mixture 


sharp sand and two parts of 


new sand, although the time-honored 
mixture of resin and flour will also give 
good results. 


with a 


The core 


vent 


should be vented 
and after the 
parting sand has been thrown over the 


large wire, 
top of the core, a core plate is clamped 
on and the rolled The 
blocks and the disc are removed and the 


core is over. 


BY W. W. McCARTER 


ring A is withdrawn leaving one-half 
the core upon the plate. The other h 
is then rammed up in a similar mam 
and contains the gate which is set up 
the hub. The cores are dried and shor 
remain in the éven a sufficient length 
time to render them safe for handling 
To ascertain whether the cores have b 
sufficiently baked a small wire should 
introduced in the large vent holes and 
any moisture forms on the wire, : 
core is too green for use. The vents 
are provided to permit the free escape 
of steam and gases during the casting 
operation, and if the cores are not proj 
erly vented a defective casting will 
sult. 

Small Cores. 


The smaller cores are then made from 
a batch of sand whose binding quality 
is stronger than that used for the large 
cores. It is advisable to the hub 
core J, when its length exceeds 6 or 
7 inches and its diameter is less than 1% 
inches. 


rod 


The web cores I do not requir 
rods, but a chaplet may be rammed 
in the core as shown. 
solid the cores 
the top core K being supported 


If the web is to 
be made four 


left out, 


web 


© 


__ ~ Gate | 
x 


-. 
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. Tie 
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The Foundry 
I'1G. 3—VERTICAL SECTION OF MAIN COR 
AND CorE BoxEs FoR HuB AND WEB 
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by chaplets which are set upon the lower 
core H, as though they were cores. 


Molding the Pulley. 


The operation of molding the pulley 
is very simple, the casting may be made 
in a two or three-part flask. Fig. 4 
shows the bottom joint line in either case. 
There are many other methods of mold 
ing pulleys and the one described is con 
fined more especially to the jobbing 
shops, which, as a rule, do not care to 
install standard pulley molding machines 
on account of the sharp competition met 
with in that specialty. 

The floor line shown at the left, 
Fig. 4, in which a stake is outlined, indi- 
cates that the pulley may be bedded down 
upon the floor. 

The floor line on the right shows that 
the pulley may be made in a reg- 
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‘1G, 5—SECTIONS OF THE PULLEY CASTING 


ular three-part flask. The principle in 
either case is the same while the opera 
tions may vary in some respects. The 
lrag may be rammed up on a follow 
board, rolled over and the ring pattern 
et upon the joint, while in bedding 
lown, the operation is different. 

In bedding down the ring pattern three 
wedges are placed under it, thereby sus- 
ending the ring above the bed, and th« 
ing may be placed upon the wedges which 
nay rest upon the floor regardless of a 
ed. This is done for the purpose of 
roviding space in which the fingers may 
nter underneath the pattern in the opera- 
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tion of tucking in the sand. The pat- 
tern may be bedded in the drag in the 
same manner. 


Making the Cheek. 
The depth of the cheek should cor- 
respond to the width of the face of the 
pulley to be made. It is sometimes neces- 
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mains unchanged. The wedges, upon 


which the ring rests, are removed and 
the places they occupied are tucked un- 
der. 
rT" ~ . . ~~ 
The sweep G is used to strike out the 
bottom area upon which the lower core 
H is to rest. In this operation the sweep 
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sary to strip up a cheek to accomplish 
this. Almost all iron tfasks have an in- 
ternal angular strip, or rib, at the bot- 
tom, and when using wooden flasks, nails 
are generally substituted. 

If impracticable to strip up an iron 
cheek, one deeper than the width of the 
face of the pulley may be used. Where 
this is done it becomes necessary to make 
the joint in the drag as shown at D, 
Fig. 6, or a shallow cheek may be used 
by bedding the ring in the drag as in 
dicated by the dotted lines E. If the 
ring is bedded in the drag and a shallow 
cheek is used, the bottom joint line re- 
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G can be used to advantage on the inside 
of the ring only.- The bottom joint is 
then made to the periphery of the ring, 
the cheek is put on and the process of 
ramming is begun; facing is tucked to 
the pattern, after which, it is rammed 
up to a point near the top, as shown in 
Fig. 6. When ramming, care should be 
exercised, the heaviest ramming being 
done nearest the side of the cheek at 
the bottom with the pean of the floor 
rammer. 

The pattern is rapped on the inside, 
after which A is drawn up, about 2 
inches at each draw until it comes flush 
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with the top joint of the check, here the 
top joint is made, after which the ring 
is rapped again and 

The 


board, 


withdrawn. 
cope is follow 


and 


rammed up on a 
measurements for the 


risers being taken as indicated by the 


gate 
ar- 
row at the top joint line, Fig. 4. Flour 
the interior of the cheek, 
which is then lifted off and the area upon 
which the core H is to rest is thoroughly 


is dusted on 


vented with the large wire, striking its 
point on the coke bed. The flour dusted 
on the of the cheek 
reflect light into both the 
drag while the mold is open. 


interior serves to 


cheek and the 
Setting the Cores. 
The lower core H is set, 
tributing the metal thickness indica 
by the heavy dotted line E, Fig. 6. The 
four-web cores I are placed at equal dis- 
tances from the hub and each other. A 
small roll of dough is laid on each. The 
hub core J is set and the upper half K 
of the 


hooks in 


main core 1s 
the tie 


swung up by the 


and is 


wires 


carefully 
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lowered to its place, resting upon the four 
web cores I, or the chaplets previously 
referred to, which govern the thickness 
of the metal in the web. The vertical 
section of the two main cores, Fig. 3, 
The 


method of ascertaining the length of the 


clearly shows how they are handled. 


hub core J is also clearly shown, as its 
length is twice the the 
line, the the 
The cheek is finished by brushing 


distance from 


center plus thickness of 
web. 

lumbago c ae « face and is guided 
piumbago on its surface and 1s guidec 


into place. 
Arrangement of the Runner. 


The cope is 
made ready to 


and the mold is 
the metal. The 
cut between the bars, as 
dotted Fig. 4, 


side of the cope. 


closed 
receive 
runner may be 
shown by the lines, ex- 
tending to the If the 
mold is to be poured with a hand bull 
ladle, or, with two hand bull ladles the 
runner may extend in both directions be- 
tween the bars if the cope is 6 or 8 
inches in depth. If a drag is used, the 
mold may be clamped. If not, the mold 
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may be clamped and weights should be 
set upon the cope, being supported upon 
irons which get a bearing on the flask, 
or the mold may be weighted sufficiently 
that no clamps are necessary. 

The short runner indicated by the dotted 
lines in Fig. 4 may be used when the 
mold is clamped. When weighted down 
it is necessary to use the long runner re- 
ferred to, that the top of the flask may 
be used for the weights, the metal en- 
tering the mold through the long runner 
which extends to the pouring gate un 
der the weights. 


The Pound. 

back of the is called 

This is the proper place to pour 
the metal to avoid making scrap on top 
of the flask. Its purpose is to insure a 
steady flow of metal into the mold. It is 
always cut deeper than the channel lead 
ing from it. In pouring the mold it i 
always advisable to keep the pound full 
otherwise 


The 
pound. 


runner 


sucking, which sometime 


burn down, will result 


causes a 


A FEW PATTERN SHOP SANDING SCHEMES 


+ 


Use of the Turning Lathe as a Sander—Sanding 
Gear Teeth and Curved Surfaces—Fastening the Paper 


HE GREAT advantag the 
of sanding machines for finish- 


ing 
fact that 


regardless of 


pat*erns 
the stock 
the 


the 


removed 


lies chiefly in 
may be 
prain of wood. 


1 
qaoes 


The sander not te: 


into the grain, which 
to the extremely small 
terial 


ter or 


removed by 


grain or sand 


is but little ition 


r¢ p¢ 


pattern shop, the el 


11 e 
UdVi 


machines so val 


branches of wood work 


table in this department, 


sander, with 


perhaps 








tachment, being about the only sand- 
ing machines that will 


ical. 


prove econom- 


However, there are instances 


constantly arising where a_ simple 
sander is required, and generally, one 
may be quickly made of 
the disc 


purpose. 


the turning 
whenever 
the 


lathe, machine will 


not answer 


Core Boxes. 


Among other things, core boxes 
ranging from 114 inches up to several 
inches in diameter, may be made on 
the lathe 


it—pr¢ ybably 


sander when once fitted for 


quicker than any other 
- 


ay. Not by the method of using a 
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roll having the diameter of the re 
quired box when covered with paper 
which is both uncertain and 
what dangerous, but by a method of 
using guides which permit of the use 
of any sized roll less than the diam- 
eter of the which 


box perfect in every respect. 


some- 


box and 


makes a 

There are first required two forms, 
half round, Fig. 1, about 1% 
thick, should be turned to 
gether in the lathe, like any split core 


inch 
which 


box, of a diameter equal to that of 
the required box, minus_ twice tl 
depth of cut of the sand paper to be 
used, which should be No. 1 or 1 
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These forms should be bradded on 
opposite ends of half the box, which 
should be roughly cut out to within 
1%-inch of the finish line on the band 
or circular saw. The roll is next 
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boxes of the same diameter, by put- 
ting sand paper of the proper length 
upon the roll. If a set of these 
forms is turned, embracing all the 
sizes most commonly used in_ the 
shop, the making of-a straight round 
core box will become very simple. 








1 ; 
prepared, which should be somewhat 
smaller than the box and as long or 
N 
y 
l- 
ve 
i 
L1G me 
longer than the box plus the forms. 
oa Upon this roll the sand paper is fast- 
P ned, extending for a distance about 4% 
; inch longer than the box. In Fig. 2, 
- B equals length of box, and FF the 
d forms. The roll being run at a high 
. velocity, the box is held firmly up 


against the paper until the surplus 
stock is cut away so that the forms 
strike the bare surfaces AA of the 


roll, which prevents further cutting. 


LJ 4 





Cc 
L 
A 
i 
pres 
B 
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7 I ‘ry 
r¢ Fic. 7 


he box is rotated slowly, giving at 

the same time a slight endwise mo- 
tion until no more material can be 
im- emoved, when the half box is fin- 
shed. The forms are then transferred 
to the other half which is finished in 
ms, ike manner, 


t Turning the Forms. 


Turning the forms small enough to 
llow the sand paper to be fastened 
tl n the level of the roll instead of 
being recessed in, as is usually done, 
ly, tt only saves the trouble of making 
he recess, but also permits the use 
f the same roll for any length of 

ae 
As the paper is made somewhat 
nger than the box, it will cut into 
e forms a short distance, but this 
| 11 do no harm, as there will still be 
ficient bearing left, while this in- 
res a clean, straight cut the entire 
- ngth of the box. These torms may 
used any number of times for all 








Boxes With Two or More Diameters. 

Boxes which have two or more di- 
ameters may be sanded by means of 
a special roll shown in Fig. 3. The 
parts SS are covered with paper, 
while the diameters of the bearing 
surfaces AA are made alike, so that 
only the one set of forms will be 
required. A shoulder is turned at E 
to guide the box and to locate F 
correctly. 

For sanding the taper prints for the 
boxes which should be put on with 
the grain running at right angles to 
the axis of the box, a roll similar to 
Fig. 4 may be used. The bearing 
surface shown at A should be equal 
to the thickness of the form F. §S 
is the paper, while P is the print 
which is being sanded. D shows the 
shoulder against which the form F is 
held. It will be seen that the same 
form used for making the straight 
part of the box will answer for mak- 
ing the print. It should be fast- 
ened with the same side to the work 
in both cases, that the wear caused 
by the edge of the paper shown at B 


Fics, 9-a, 9-b AND 9-¢ 
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will be on the same side of the 
form. If the sides BC and HG are 
extended until they intersect at O, 
the distance OC and OB will be the 
proper radii for laying out the form 
of sand paper which will just fit 
this tapered portion of the roll. The 
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paper may be easily cut with the di- 
viders. 
Sanding Curved Bottoms. 

The curved bottoms of boiler 
brackets and patterns of a similar 
shape may be sanded by fastening at 
eachend aformsimilarto the end view 
of the bracket, both the inside and 
the outside curve being finished on 
the roll. Fig. 5 shows a bracket base 
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with two grooves cut out of the 
under side to set over some obstruc- 
tion on the boiler. FF represent the 
forms fastened on the ends of the 
bracket, which is shown  staved up 
before any stock has been removed. 
The dotted lines show the grooves. 
The upper side, of course, was fin- 
ished with a straight roll, but for the 
under side the roll shown in Fig. 6 
was used. The spaces marked §S 
were covered with sand paper. 

As it would be difficult to make 
the paper conform to the round cor- 
ners shown at EEE, these surfaces 
were covered with thick glue and 
rolled in coarse emery. AA show the 
bearing surfaces for the forms to run 
upon, and D the shoulder guide. The 
grooves being 5 or 6 inches wide and 
about 5<-inch deep, it was necessary 
to rough out a good deal of this 
stock before sanding. This was done 
on the circular saw, the type shown 


| 
| 





in Fig. 7 having been used. 


shown a board fastened on the 


> 


the saw was run. BB 


this 


through which 


are two blocks fastened to board, 


with 


whose peripheries are concentri 


c 
that of the and whose radii are 


that of the saw minus the 
The bracket, in dotted 
by the fence C. It 


saw, 
de pth of 
cut. 


] 
snown 


lines, is guided 


will be seen that in this case the 


style of the form shown is much bet 
ter than one which conforms to the 
the 
usually 


the 


shape of bottom 
which is | 
of work, as 
table 


pleted. 


the before 


Sanding Inside Curved Surfaces. 


such 
the 


When sanding inside curves of 
flat 


sanded 


pieces as require draft upon 
special roll may be 
The 
the 
paper 
turned at 


surface, a 


made similar to Fig. 8. surface 


A, which is turned to proper 
The 
right 

used as 

held 
finished 
sired draft. 


taper, is covered with 


shoulder B, which is 
angles with the axis, may be 
the 


sanding, 
| 


1 


that if 


against it while 


lp ‘ 
Work 1S8 


a guide, so 
the 


surface will have the d 
The following is a rather interest- 
ing instance of a stamping die 


pat- 
tern that was almost entirely finished 
by the lathe thod. Fig. 9, 


a-b-c, 


sanding m«¢ 
shows 

might be calle 
required to be 
ter of a piec 

eral thousand of 
made. In making 

and die, turned 
up, so that the dimensions, A, Fig. 10, 
equaled A, ¥ equaled 
B, Fig. 9-b, a f the proper diam- 


eter to 


the stamp 


give 
surface A, Fig 
thick glue for 
thirds its circumference 
coarse emery, 
and the 
the 


returned to 


third 


rlue 
glu 


After 


tern, shown 
held in 


cutting 


was 
roll 
the 
EE. 


meeting 


The 


surfaces 
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as the bare third of A were well oiled 


so as not to be burned during the 


cutting process. A rough hole 
out of the die H 
the sanding to lo- 
cating it properly against the roll, 
the not 
exact dimensions on the 


after the sanding, that any 


was 


yvouge, before be- 
5 


z 


ginning assist in 


and was finished to 
until 
slight var- 
the 
The die hav- 
been ground out, the roll was taken 


pattern 
outside 
lation in the location of dent 
night be-easily corrected. 
Ing 
to the rip saw and the section B cut 
off the side which had no emery upon 
it. This bradded 
of the The 
by the coating of 
the 


thickness of 


was to the bottom 
caused 
roll 
the 


the 


stamp. clearance 


emery on the 


requisite allowance for 


gave 


sheet steel between 


die and stamp. 


Teeth. 


gear 


Sanding Gear 
When 


hard 


teeth of 
almost impossible to 


making large 
wood it is 
plane the bottoms with a sole plane 
perfectly out 
They easily 


and quickly sanded to a perfect sur- 


so as to be true and 


of wind. may be very 
face by the simple rig shown in Fig. 
11. A wooden face plate perhaps 1% 
thick 


what less than that of the gear rim is 


inches and of a diameter some- 


Ko See 
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teeth will bear 


the 


the 


shown at A, that 


rather more upon edges than at 


old 
plate of about the right size will 


do, the outside edge 


the center. Almost any wooden 

trued 
and a strip of garnet paper fastened 
around the edge. The _ foundation 
board B is clamped and braced 
idly in the 
teeth made in 


being 


rig- 
The 


three 


position shown. 


are strips about 
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or four feet long, shown at C and 
are made straight, true and of the same 
size. The guide D is held by a 
couple of hand screws. The strips are 
all pushed through, taking off a cut 
of from 1-32-inch to 1-l6-inch. The 
tapped forward a trifle 
and a light finishing cut taken. The 
guide should not be quite parallel to 


guide is then 
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the cutting surface of the wheel but 
slightly at an angle so that the work 
will enter nicely and not put all of 
the work on the inside edge of the 
paper. If the gear is small enough 
that the teeth may be 
the circular saw there is no 
other way as rapid, but for the larger 
gear and especially if 


hollowed out 
over 


teeth 
of cherry or mahogany, there 
is pgobably no other 
as good. 


the are 
made 
way as fast nor 
Threshing machine concaves, which 
are usually made of hard wood and 
consist of a large number of short 
pieces and which are therefore espe- 
cially hard to plane nicely, may be 
sanded on a rig similar to this one 

The sanding of the faces of gear 
teeth, both spur and bevel, has been 
very well th's 
zine, and it is probably in 
that the lathe sanding 
valuable. 


described in maga- 
this work 
roll is most 


Fastening the Paper. 
There are several ways of fastening 
the paper The fac- 
tory-made generally 


upon the rolls. 


machines are 


equipped with an eccentric clamp, a 
split roll or some such convenient de- 
vice, but where all sorts of sizes and 
lengths are required, and these only 
for short jobs, it hardly pays to equip 
a shop with them. Many patternmak- 
ers glue the paper on. This makes a 
neat job and would probably be the 
best way, were it not that the paper 
wears out quite rapidly. This 
hibits method long 
which require several changes of pa- 
per, 


pro- 


this for jobs 


Another way is to cut a groove 
in the roll and clamp the paper with 
a wooden key. The disadvantage of 
this is that the jump over the key 
gives a vibration which is very dis- 
agreeable and often prevents good 
work. The most convenient method 
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the writer has ever used is that of 
nailing the paper on with cigar box 
nails. The flat heads hold the paper 
nicely and yet are small enough to 
sink into the wood sufficiently deep 
to be out of the way when cutting. 
They may be easily lifted out for 
changing the paper. The joint on the 
paper should not be square across, but 
should run diagonally around the roll 
as shown in Fig. 12. When put on 
this way there is little chance of the 
paper being torn off and the motion 
s perfectly uniform. The joint ad- 
vancing gradually across the work 
loes not affect it at all. Only the 
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advancing side of the paper need be 
thoroughly nailed. About one brad in 
Sg-inch on the advancing side and one 
in 2 inches on the following side is 
sufficient. As these brads are to be 
removed, the roll should be made 
of pine instead of hardwood. A hole 
should be bored in either end of the 
roll and a hardwood dowel glued in 
for a bearing for the lathe centers. 
It might seem that a pine roll would 
soon wear away, but by occasionally 
touching a piece of beeswax where 
the bearing comes, the roll will not 


wear. One roll, upon which  per- 
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haps 2,000 cherry gear teeth, av- 
eraging 2-inch pitch and 4-inch face 
have been sanded, has not shown the 
slightest wear. The point of great- 
est wear is at the dead-center, which 
should be frequently waxed, beeswax 
not burning out as easily as oil, and 
the lathe stopped between the sanding 
of each tool to allow it to cool off. 
If the lathe can be connected with 
the exhaust pipes without too much 
trouble it should be done, as sanding 
operations on this machine are pretty 
disagreeable if some _ contrivance is 


not used to take care of the dust. 


ORGANIZATION OF THE PATTERN SHOP 


Division of the Working Force to Secure the 
Best Resultt—Arrangement of the Machinery 


S GENERALLY conducted, the 
pattern shop presents a fertile 


field for the factory organizer. 
\Ithough operations in every depart- 
ent of the average manufactur- 
¢ plant have been carefully system- 
tized, the pattern shop has received lit- 
tle attention. This department is consid- 
red by many manufacturers as one of 


1 
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e necessary evils that must be endured, 
nd the men engaged in pattern work are 
ften looked upon as non-producers, be- 
cause they make nothing that may be 
boxed up, shipped to market and sold for 
inoney. The fact that but for the pat- 
rns they turn out, the product that is 
ld would not be possible, is overlooked, 
or its importance considerably minimized. 


While the patterns may not, in usual 
business practice be sold outright, yet 

a large majority of cases they form 

most valuable asset which would, as 

ars go by, be very difficult and ex- 
pensive to replace and which with good 

ison, the provident manufacturer keeps 
well protected by ample insurance. 


Early Methods. 

In former years it was not unusual 
find the pattern shop located in parts 
the plant not adapted to this class 
work. Sometimes a corner in the 
chine shop was set apart, with neither 
1 nor partition to protect it from dust 
| dirt; again, on a floor over the iron 

indry, or in a more or less tempo- 

ily constructed building adjoining it. 
lt was invariably inadequately equipped 
with poorly designed and obsolete ma- 
chinery. The benches were better 


adapted to carpenter work than pattern- 
making, and the supply of trestles, lay- 
out and work tables, clamps and similar 
facilities were of a _ primitive nature. 
The lumber was in keeping with the 
general surroundings, usually of such 
poor quality that the production of good 
patterns was quite impossible, and of 
such awkward forms and sizes that much 
time was lost in getting it into useful 
and workable condition. 

Fortunately, many of these condi- 
tions have been changed. Well de- 
signed and constructed bujldings are 
now provided for this work. The 
buildings are properly lighted, heated 
and ventilated. They are equipped 
with an abundance of well built ma- 
chinery of the latest and best design. 
Lumber especially cut and prepared 
for patternmaking is purchased and 
an ample supply kept on hand for 
use so that it may become thoroughly 
seasoned, even after being received 
at the works, thus guarding against 
any neglect that it might have previ- 
ously suffered. 

As a result of these changed condi- 
tions the patternmaker of today is 
able to turn out, not only a greater 
amount of work than formerly, but 
the quality shows a great improve- 
ment over that of former years. While 
these improvements have been taking 
place litte attention has been given 
to the systematic organization of this 
department. 


Ancient Equipment. 


As the pattern shop was formerly 


BY OSCAR E. PERRIGO 


conducted the patternmaker was fur- 
nished his lumber “in the rough,” and 
his first duty was to cut it up to the 
required dimensions and plane it. For 
this work he was provided with cross 
cut, circular and jig saws (not the 
modern band saw). 

In some shops a single surfacing 
planer was provided, but -usually the 
only equipment in addition to the 
saws mentioned was a lathe, and it 
was not unusual for the patternmaker 
to prepare his piece of work for turn- 
ing and take that under one arm and 
his box of tools under the other and 
go to the machine shop, and in a 
greasy speed lathe attempt to do a 
clean, accurate and respectable look- 
ing piece of pattern turning. 

In any case, much of his time was 
used in the preparation of his ma- 
terial; in sawing pieces to dimen- 
sion; in sawing out segments and 
building up circular work; in_ sur- 
facing and gluing up large pieces; and 
as the pattern was nearing comple- 
tion, in  sand-papering, varnishing, 
rubbing down and finishing the pat- 
tern. 

By this method the expert pattern- 
maker did a great deal of preparatory 
and final work that could have been 
as well and frequently better done by 
a man employed at considerably low- 
er wages. There is no disposition in 
this article to favor the employment 
of what are usually called “cheap 
men,” but rather to point out the dif- 
ferent classes of work to be carried 








oiet eines 
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on in the pat 


sign the best 


man for each 


Cheapness, as the 


+ 


understood, is not ec 


ideas in this respect usuall 


the expenditure of moré 
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records of the patterns and the loose 
parts belonging to them, and locating 
them in their assigned places in the 
pattern storage. 


Having satisfactorily classified the 


work to be performed, we may the 


more readily classify the workers en- 


SOPEMEAN 


Linishers 


- 
| Lathe Men 


r 


| Apprentices Laborers 
—s 


Fic. 1—CHArRT SHOWING THI 


seeking for 


if the policy of 
were adopted. 
Operations Systematized. 

By classifying the different st 


the 


£ 
the pattern shop in manne 
that handle 


can obtain 


we factory operation 


many advantage 


ciency and economy in the 
ment of the 


1 
Ssnop. 


These operations 
as follows: 
First—Providing tl 
porting it from the yard, 
or the drying ym. 
Second—Cutting 
required by the patt 
Third—Planing the 
on four sides in 
surfacers and 
Fourth—Shay 
the planed lum 


as do not requir 


maker, such as cutt 
gluing them int 
ye 
g 


i] 


turning; = glui 

turning; band 

hand, etc. 
Fifth 


chuck 


—Turnit 
work, 
ters. 
Sixth—Patte 
work of skille« 
Seventh — 
fitting of dra 
varnishing, 
pattern letter 
er. 
Eighth 


terns, making 
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THE PATTERN SHOP FORCE 


gaged in performing various op- 


erations. 


Classification of the Operators. 


rce suitable for shop of 30 
emp'oyes and over should consist of 


a foreman, assistant foreman, clerk 
(who may be one of the apprentices), 
a number of skilled patternmakers, a 


called 
saws, band 


number of men frequently mill 


men tor operating circular 


saws, planers, etc., apprentices, and 


ne or moze laborers. 


The system of organizing the force 
be readily 


seen by reference to 
in Fig. 1. 


the assistant 
of 


} y 1 rT} Ras 
shown in Che plan 


foreman 
the men who pro- 
‘rand fe 1b F 


i A pi 


Assistant 

Clerle 

Skilled Pattern Makers 
Lathe Men 

Segment Men 

Band Saw Men 
Circular Saw Men 
Planer Men 

Finishers 

Apprentices 


Laborers 
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the work of the skil'ed patternmakers, 
therefore they are the mill men doing 
the same work as in a mill, getting 
out dimension lumber for building 
The assistant foreman 
should be a practical patternmaker as 
it will ‘be necessary for him to prop- 
erly understand how ‘the lumber is to 
be used in order to select that which 
is most suitable each particular 
job. Each of the apprentices should 
serve a part of his time at this work 
at the 
There 


purposes. 


for 


his term. 
for handling 


commencement of 
will be 
dimensioned 


foreman 


laborers 
lumber and material. 
The have a_ general 
oversight over the assistant foreman’s 
and will devote his attention 
particularly to working up the lum- 
ber provided by the mill men, and 
therefore will have under his personal 
charge, the clerk, skilled patternmak- 
ers, lathe men, finishers, the advanced 
apprentices and one or more laborers 
for handling and storing patterns. 


will 


rorce, 


Division of Work. 


In Fig. 2 is given a table showing 
the number of men of each class and 
the total number in the force of from 
seven to 50 men. It will be seen that 
force as seven 
but two mill 
duties of five men in the larger or- 
divided 
of 15 to 
mill 


for as small a to 10 


men ‘there are men, the 


between 
20 


similarly 


ganization 
For 


being 


them. forces men 


there are three men, 
dividing the work. 

to 10 men the 
foreman is expected to work as a 
skilled patternmaker, but it will be 


necessary in distributing the work to 


In forces of seven 


reserve such for himself as can be car- 
ried along jointly with his duties as 
will not take 
making and 


foreman. Therefore he 


up the work of large 
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omplicated patterns. In a force of 
5 men working on the usual run of 
ork the foreman may do some pat- 
ernmaking, but he will have to con- 
his work to short and 
\bs or some repair work, otherwise 
is duties as foreman wi'l be 


ne simple 
more 
r less neglected. 

The clerk one of the ap- 
rentices,.but it will be better to em- 
loy a permanent man for this work 
s he will have charge of pattern rec- 
and various accounts, the ac- 
‘uracy of which would suffer if kept 
by various persons from time to time. 


may ‘be 


rds 


Apprentices. 


There may be employed to advan- 
ige one apprentice to each of the 
eight men in the total force. They 
should begin their apprenticeship with 
the “mill men” and be passed along 
through the different grades and 
‘lasses of work at the machines and 
t the bench, under the instruction of 
od workmen, including the 
man and his assistant. 


fore- 


The classification and the distribu- 
tion of men for the various steps are 


rranged of 


In of 
he work is small and requires great 
‘curacy, the skilled 
itternmakers be 
loubled. On contrary, most 
§ the work consisted of 
‘avy patterns the proportions would 


for an average class 


ork, shops where’ most 


proportion of 
would probably 
if 


large 


the 
and 
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make costly mistakes in the prepara- 
tion of lumber. 

The 
ment 
e Ra lq c ¢ > rk 
particular class of work. 


men here denominated as seg- 
expert this 
Such a man 


the amount 


men should be in 


will turn out about twice 
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specialized as much as possible. Skill- 
ed workmen should be kept on such 
work as requires their particular qual- 
ifications, and all work or operations 
on a job that may be done by less 
skiliful men, or apprentices should be 


of work that the ordinary pattern- assigned to them. 
i — Pe 
a Lathe a Pee 
x 
© -— Surface Planer © 
3) > | Band | | > 
} = Lall { ~ Saw - F 
Segment a L_ Large - = 
~ Press Table © —= Frimmer Fon | 
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Lathe | Cir. Saw 3 
or Griad 8 Qo Q 9 z. 
2's Stone = 
t -— 1a | 
= ih —— | 
See ee | 
a (“Work Tabi ee Work Table N 
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Fic. 3—ARRANGEMENT OF THE PATTERN SHOP FOR A ForcE oF 15 MEN 
maker will produce, while his rate of When patterns are ready to have 
pay will be considerably lower. He the lifting plates fitted, and to be 
can also be employed on many other sand-papered, varnished, rubbed down, 
jobs such as giuing up stock for the etec., the skilled patternmaker should 
lathe men and similar work. pass them along to a man getting 
While there is more than one lathe from one-half to two-thirds as much 
man the second man can be profit- pay, but who will do the work quite 
ably employed in keeping up a good 


; supply of core prints, bosses, etce., 
reversed. ' j ; 
when work on his special jobs 1s 
The ; p hi ttern- . : 
[he mill men, while not pattern- clack, The lathe men, being em- 
kers, should have a fairly good ployed continually on one class of 
nception of the trade of pattern- work, will be found quite as accurate as 
king and certainly of the vast dif- skilled patternmakers and much more 
ference between it and carpenter economical. 
rk. Otherwise they are liab’e to The work should be classified and 
| q 
7 } Work Benches 
2 l L L_| LJ J 
3 J Small Univ. 
= <n . RES -. -~ ] | > 
x | as Work Table Work Table Work Tabi y 
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Fic. 4—PATTERN SHOp ARRANGED FOR A Force oF 40 MEN 


as well, and from making this class 
of work a specialty will it 
nomically. 


do eco- 

It will be found in practice that a 
systematic plan and organization along 
these lines, modified to suit local con- 
ditions, will do much for the disci- 
pline and efficiency of the force and 
will result in great economies in pro- 
duction. 

Layout of Small Plant. 

To fwily carry out this plan of or- 
ganization the arrangement and equip- 
that 
successfully by the 


ment of the shop must be such 
it 


system described. 


can be handled 
J In Fig. 3 is shown 
the plan of a shop arranged for the 
employment of 15 men, with the prop- 
and 


shown. 


er equipment for such a force, 


operated as 


50 by 


is received on 


arranged to be 
Its dimensions 80 feet. 
The lumber an eleva- 


tor, the planers and circular saws be- 


are 


ing conveniently located so as to save 
unnecessary handling. The machines 
are grouped so that the lumber passes 
along through progressive operations 
to the hands of the skilled pattern- 
makers. A considerable area of clear 
floor space is left around the planers 
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the elevator 
and handling lumber. 
On the opposite side a similar space 
the 
which 


and between them and 


for taking in 
for building up of 
patterns, 
handled 


is reserved 
large 
conveniently 


will be more 


near the ele- 
vator. 


The 


their 


with 
light. 
pro- 


work benches are placed 
the 
Work tables of various sizes are 


vided. A 


is located conveniently to 


head ends toward 


sma'!l universal saw table 


the 
benches and is for the use of the 


line of 
pat- 


ternmakers rather’ than he “mill 


men.” It will be useful to them on 


a large portion of their regular work. 
A core box machine is 
cated, 


patternmaker’s 


similarly lo- 
related to the 
work. The 


distance from 


being closely 

regular 
varnish tab'e is at a 
both the 


for obvious reasons. 


and the machines, 


Work 


is rapidly built 


benches 
composed 
of segments up by the 
the band 


trimmer, 


use of segment press, saw, 


and which are located near 


each other. A grindstone is provided, 


as many patternmakers are averse to 
grinding their tools on emery wheels. 

Even in this small shop there should 
be at least one cast iron surface plate 
the 
render necessary, preferably 
than 36 x 48 inches. 
one bench trimmer to every four pat 
ternmakers, in 


of such dimensions as work may 


not less 
There sh yuld be 


addition to the one 
used by the segment men. 
The 


a desk, a 


should contain 
table 
facilities for storing small 


foreman’s office 


drawing and proper 
patternmak 
ers’ supplies. 

Arrangement of Large Shop. 


In Fig. 4 is shown the 
pattern shop arranged and equipped 
to accommodate a force of 40 men, 


classified as shown in the table given 
in Fig. 2. 

The 
lar to the plan shown in Fig 
shop is 80 by 120 feet. 


to the 


general arrangement 


oihnce 


foreman’s 


a desk and a drawing 


foreman and a desk 


there is a small store r 
ternmakers’ 
the 
require considerable 

In this 


tables 


supplies, whi 
shop of dimensions 
space 
case two smail 
are provided 


he patte 


saw 


yr 


cial use of t nmakers located 


t 
k 


in the opposite corners of the room 


A lathe is also provided for the use 


of those working at the benches more 


remote from the group of lathes. This 


is also provided with a buzz 
This 


necessity of the patternmaker “travel- 


section 


planer. arrangement avoids the 


ing all over the shop” to reach the 


Te FounoRY 


machine he may be compelled to use 
but a few minutes. 

The floor space allotted per man 
in these two plans is 226 square feet 
in the small shop and 240 square feet 
in the larger one. This will be about 
the average, including the space oc- 
cupied by machinery, lumber, etc. If 
the patterns to ‘be made are compara- 
tively small this amount of floor space 
may be reduced to 200 square feet per 
man, while if very large patterns are 
made 300 square feet or more will be 
necessary. 


BLOW HOLES AND GASES IN 
CAST IRON. 
By G. B. WATERHOUSE 
At the 


American 
neers, E., 


Toronto meeting of the 
Institute of Mining Engi- 
Von Maltitz read a paper 
Holes in Steel Ingots.” 
Under one heading he referred to cast 
iron. When the metal contains at 
least 2.3 per cent carbon, and various 
ast 2:3 ; a 


on “Blow 


amounts of other impurities such as 
manganese, silicon, phosphorus and 
sulphur, it is classed as pig iron. It 
is distinguished chemically from steel 
by the higher percentage of these im- 
purities, especially carbon. It is 
known that iron in the molten state 1 
able to absorb gases, 

them again on freezing. 


> 
and to expel 

The amount of gases taken up by 
iron in the blast furnace probably de- 
pends on the 
furnace, the degree of super- 
the hearth, the percentage 
of silicon in the metal, the 
iron the slag, and 
moisture in the 


pressure in the, hearth 
of the 
heating in 
melting 


point of the and 


+ 


] 
tne 


blast. 


percentage of 


is able to 
absorb while in the blast furnace, the 
more it will try to set free when 


solidifying, so 


The more gases the iron 


far as its degree of 


fluidity will permit. The more fluid the 

metal, the more gases it will allow to 

The thicker 
iron, the 


and the greater 


escape. and vis- 
the 
stay in it, 


bility of 


more 


cous more gases will 


the possi- 


blow holes. These proposi- 


tions 


are well brought out in Tables I 
and II, taken from Munker, Stahl und 
Eisen, Vol. 24, page 23. 


Table I. 
caping from molten iron. 
Carbon Carbon 
Hydro- mon- di- 
gen. oxide. oxide. 
Per ct. Per ct. 
Foundry iron, thick 
and mushy 6.4 
Basic iron 
spiegeleisen, 
and fluid 
Foundry iron, ery 
thin and fluid.... 47.3 ; 1.3 0.5 


Oxy- 
gen. 
Per ct. Per ct. 


4.5 8.6 0.5 


21.9 ; 0.4 


February, 190% 


The first analysis is the average of 
13 determinations, that of the gases 
from basic iron and spiegeleisen the 
average of 48, and the last one of six. 


Table II. 


obtained by drilling 
irons. 


Gases 
foundry 


solid 


Size of 
drill hole. 

Cubic 
Centimetres. 


Carbon 
monoxide 
Per cent. 


Volume 
of gas. 


Hydrogen. 
Per cent. 


57.6 
42.2 
59.0 
66.1 
59.0 
46.2 
56.7 
43.6 
67.3 


SN we WED 
AheKrONNRKADN 


AwBrwNDAAAL 
dDwwrUnoon 


The question arises why it is that 
pig iron, although absorbing in the 
molten state large amounts of gases, 
has by no means so great a tendency 
to form blowholes as steel or ingot 
iron. Blowholes in 
small part to 

oxide. This 
added with the 

and liberates 
which in its 
to liberate the 
geneand hydrogen. 


are due in 
dissolved fer 
with the 
deoxidizing 


steel 
the 
combines 


no 
rous 
carbon, 
materials carbon mon- 
the 
nitro 


oxide, turn causes 


steel occluded 


We know that molten iron increases 
in solvent f 


for oxide 
with 


power ferrous 


rising temperature and an in 
creasing degree of purity, and that on 
the other hand, the affinity of carb 

for oxygen seems to lag behind that 
of iron, the the 


rises. 


higher temperature 
the 
considerably 
solvent 


In pig iron, 
which is 


steel, the 


melting point of 
that of 
ferrous 


below 


power for 
oxide must naturally be much smaller. 
In approaching the freezing point, pig 
much 
The 


therefore 


iron is not able to form as car 


monoxide as steel. solidifi- 


pig 


companied by a sudden, but only 


bon 


cation of iron 1s ac- 


quiet liberation of absorbed gases. 
The the less 


abundant than in cooling steel, do not 


reason though 


gases, 
cause the formation of blowhole rings 
in the solidify:ng iron is found in the 
sudden passage of pig iron from th 
molten to the solid state without first 
becoming pasty. It is the pasty steel 
which entangles the liberated gases in 
its rap:'dly growing network, .and, be 
cause it is pasty and can therefore 
be pushed aside somewhat, allows the 
accumulate 


small bubbles to in large 


blowholes. Pig iron does not exper- 


The liber 


ated gases can therefore escape during 


ience such a pasty stage. 
the entire period of approach to the 
freezing point, and are not detained by 


any intermediate pasty material. 
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IN SOME ways 
aluminum is a 
wonderful metal, 
but foundrymen 
are chary of us- 
ing it freely in 
alloys because of 
the troubles 
which frequently 
follow, such as 
segregation, por- 
ousness, cracks, 
excessive shrink- 


age, and the dif- 


ulty of making satisfactory combina- 


s with some of the other metals in 
day use for castings. There is a 
it to the amount which some met- 
will take up in alloying. 
\ccording to Dr. Richards, alumi- 
n can hold a little over 1 per cent 
lead in solution, and from personal 
perience with aluminum bronze 
ipper and aluminum mixtures), I 
ve been forced to the conclusion 
a very small percentage of lead 
rts a very injurious influence on 
physical properties of this alloy. 


Aluminum for Alloys. 


Similarly, if aluminum is to be in- 
luced for any special purpose into 


rdinary gun metal, yellow brass or 


rman silver alloys, great care must 
taken to use metals entirely free 
m lead, otherwise unreliable  cast- 
will result. The castings as ta- 
from the mold may appear to be 
right, but when the skin is broken 
the lathe, a patchy appearance, 
to the segregation of the lead and 
formation of oxides in the molten 
tall shows up the weakness and 
gularities of a bad mixture. On 
5 account, all metals containing 
minum should be kept scrupu- 
sly apart from the ordinary al- 
s used in the brass foundry. 
he fact is, with all our modern 
rovements and cheapening proc- 
s for the increased production of 
iinum, we are not yet familiar 
the use of the metal as a mixer, 


A Comprehensive Discussion of the 
Use of Aluminum Alloys for Castings 


and foundrymen are still seeking for 
information as to the proper use of 
it in alloys. 


Zinc and Aluminum. 


Zinc has been found to be the most 
natural alloying metal for aluminum. 
Indeed, the two metals may be com- 
bined in any proportions almost as 
freely as the brass (copper-zinc) al- 
loys, and with casting qualities equal- 
ly as good. As a general rule, how- 
ever, alloys of aluminum with an- 
other metal, binary alloys, are seldom 
satisfactory for castings, and many 
mixtures which are _ serviceable for 
rolling, otherwise 
working into shape, are utterly use- 
less for foundry purposes. Silver and 
aluminum, copper and aluminum, and 
zinc and aluminum are decidedly the 


hammering, or 


best of the binary alloys for castings. 
Nickel Aluminum Alloys. 

Nickel aluminum alloys have poor 
mechanical properties and. they are 
difficult to make. Tin-aluminum al- 
loys are unstable and weak and mag- 
nesium-aluminum, the lightest of all 
the aluminum alloys, casts badly and 
is subject to great waste and change 
on remelting. Where cost is not a 
factor, and fine grain, color, polish 
and resistance to corrosion are im- 
portant, the silver-aluminum alloys 
are by far the best for ornamental 
castings, statuettes, etc., from 3 to 5 
per cent silver being the average pro- 
portions. Sometimes 1 per cent of 
copper is added to reduce the cost, 
or to insure better wear, as in the 
case of cast dental plates and fine 
instruments. 


Imitation Silver. 


Many imitation silvers and so-called 
Argentan alloys are now produced 
with aluminum as the base. The 
aluminum content ranges from 8&8 to 
94 per cent and the alloying metals, 
copper, tin and nickel, are present in 
equal proportions, varying from 2 to 
4 per cent. Cowles’ “silver bronze” 
lso a substitute for German sil- 
ver, but its electrical resistance is 


iS a 
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about forty times greater. Although 
there is no nickel in the composition, 
it is more closely allied to the stand- 
ard German silver alloys than those 
having aluminum as the base. The 
mixture consists of manganese, 18 
parts; aluminum, 1% parts; silicon, 
14 part; zinc, 13 parts, and copper, 
67% parts. 


Aluminum Bronze. 


The very first aluminum alloy to 
come into prominence was the now 
famous, but seldom used, aluminum 
bronze, containing copper 90 to 95 
per cent, and aluminum, 5 to 10 per 
cent. This is an ordinary heavy 
bronze, with the tin replaced by alu- 
minum. It is a superior alloy to tin 
bronze, having all the advantages in 
double the tensile strength, greater 
resilience, more artistic appearance 
and color, no. segregation or hard 
spots, better resistance to corroding 
influences, and, owing to the cheap- 
ening of aluminum, the cost by 
weight is now slightly less. This al- 
loy has never had a chance to distin- 
guish itself in engineering practice. 
Brass founders have not treated it 
fairly. They still persist in varying 
the formula, and add zinc, tin, lead 
or some other ingredient to cheapen 
the product with the result that alu- 
minum bronze has fallen into disre- 
pute, and aluminum brass has been 
substituted for the bronze for many 
purposes. To those looking for a 
first-class bronze, giving strong ho- 
mogeneous castings, no better mix- 
ture can be recommended than the 
following: Copper, 90 parts; alumi- 
num, 8 parts, and phosphor copper, 2 
parts. 

Some modifications of this bronze 
are made by adding tin to the mix- 
ture, from 2 to 8 per cent, according 
to the degree of hardness required. 
A good mixture for bearings is com- 
posed of copper, 95 parts; aluminum, 
5 parts, and tin, 8 parts. For a close- 
grained bronze suitable for machine 


parts and steam metals, use copper, 














90 parts; phosphor copper, 2 parts; 


tin, 4 parts, and aluminum, 4 parts. 
Gun Metal Alloys. 

An improved 

alloys 


series of gun metal 


containing aluminum consists 
of copper, 84 to 88 per cent; tin, 6 to 
10 per cent, and aluminum, 2 to 6 
per cent. The hardest of these 


tures is suitable for bells and equal 


mix- 
to cast steel in strength. It must al- 
ways be borne in mind, however, that 
metal simply by alu- 
minum and copper does not acquire 


made mixing 
its best properties till it has been re- 
melted For all of 
will 
“hardening,” of 
say 50 


several times. 


these aluminum bronze alloys it 
be best to 
the copper 
parts of 
Melt the copper first, and add the 
taking 
barely 


make a 
and aluminum, 
each. 

aluminum care to 
the 


gradually, 


keep metal in a molten 
state. This alloy is very brittle. It 
is an easy add 
any desired quantity of aluminum to 


molten 


matter, therefore, to 


the bronze. As aluminum al- 
than most 
metals, it is 


loys oxidize more rapidly 
of the regular casting 
well to the metal 
bon, and a plumbago crucible lid kept 


cover with car- 
on while the metal is melting helps 
to prevent the 
cess of necessary. 


drossing due to 


No 


Aluminum is an 


ac- 
air. flux is 


earthy metal, and 
anything that would flux it would act 
also on the crucible, to the detriment 
of the must be 
avoided, and when once the metal is 
ready it must not be held in the fire. 

With ordi- 
nary care not to mix metals of a dif- 
the aluminum 


bronzes, sound castings are as easily 


metal. Overheating 


these precautions, and 


ferent class with 


obtained as with ordinary bronze al- 


A specially tough bronze has 


Copper, 
nickel, 1% 


loys. 
the following composition: 
87 parts; tin, 10 parts; 
parts; and aluminum, 1% parts. 


Aluminum Brass Alloys. 
-assing to the aluminum brass al- 


loys, we a big range of metals 
with 


wonderful 


get 


splendid casting qualities and 


strength and _ toughness. 


Ordinary yellow brass—copper, 70; 


zinc, 30 (no lead)—with 2 per cent 


transformed to a 
This metal 


conceivable 


aluminum added, is 


high tension bronze. may 
for almost 
the 


to a ship’s propeller 


be used every 


casting, from lightest ornament 


wheel. Valves, 


bearings and frictional parts of ma- 
chines are excepted. 

Aluminum the easiest of 
the ternary alloys to manipulate. The 
three 
tions ranging as follows: copper, 56 
to 80 parts; zinc, 20 to 42 parts; alu- 


minum, one to six parts. The tenacity 


brass is 


metals combine well in propor- 
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of the alloys varies between 40,000 
pounds and 90,000 pounds per square 
inch. 

Other metals are sometimes added 
with good effect, notably manganese, 
between 1 and 2 per cent; iron and 
phosphorus, about 1 per cent; tin, 1 
to 3 per cent. 

To the brass founder accustomed 
to the pouring of “high” brass, alu- 
minum brass presents no difficulty, 
and this may be one of the reasons 
for its popularity. Due to the 
paratively low specific gravity of alu- 
minum, ordinary heavy metals in 
combination with it are liable to seg- 
regate when cooling down to a solid 
condition and further, the high spe- 
cific heat, contraction and atomic vol- 
ume, characteristic of the metal, make 
it difficult to get serviceable combina- 
tions. 


com- 


These are the main drawbacks 
to the working of the binary alloys, 
like the copper-aluminum bronzes al- 
ready dealt with, but with the tern- 
ary alloys, such drawbacks, to a large 
extent, vanish. Nevertheless, each 
own points of excel- 
lence, and whether it be the bronze 
or the brass that is used, the artistic 
as well as the useful and economic 
value of the alloys should be consid- 
ered. 


class has its 


Light Alloys. 


The light alloys of aluminum are 
more numerous and generally speak- 
ing, more applicable to 
craze for light fittings 
biles, motor boats, scientific appara- 
tus and art Classed 
with the light alloys are several com- 
binations 
requiring extremely high temperatures 
for their 


the modern 
for automo- 


metal castings. 


of rare metals, or metals 
chromium, 
These are 
scarcely worth the increased cost and 
trouble, and are not 
necessary for ordinary castings. Used 
copper 
makes the hardest light alloy of alu- 
minum yet produced. 


reduction, as 


tungsten, titanium, ete. 


certainly they 


with and nickel, manganese 


Susini Alloys. 


from 3 to 
the 
latter being zinc, copper, manga- 
He the alloy of the 
three latter separately, melts the re- 
quired quantity of aluminum and then 
pours the liquid alloy into it. 

The 
must contain in percentages: 


Susini’s alloys contain 


10 per cent of alloying metals, 
and 


nese. makes 


three alloys he recommends 


Manganese. Zinc. 
1 to 3 0.5 
1 to 5 2.5 1.0 
2 to 8 4.5 i 


Good casting alloys for small fig- 
ures and art designs may be had with 
tin and nickel combinations, as for 
example, tin, 7 parts; nickel, 3 parts; 


Copper. 
1.5 
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and aluminum, 90 parts. 
is whiter than aluminum and can be 
more easily soldered and_ polished 
and gives very sharp outline and de- 
tail in sand castings. 


This alloy 


Stronger Alloys. 


series are the 


copper and alumi- 
alloys, as they are 


A stronger ternary 
nickel, 
nickelumen 
sometimes called, 


alloys of 
num, 
have great tenacity 
and a high elastic limit. A typical al 
loy in this class for rolling contains 
copper, 3%4 per cent, and nickel 1 
per cent. For casting purposes th 
alloying metals may be increased uy 
to 10 per cent with advantage, and 
for rigid alloys the nickel content 
may even be increased beyond the 
copper. 

An excellent 
nickelumen 


for these 
composed of 
aluminum, 91 parts. antimony, 1 part 
and phosphor copper, 8 parts. An al- 
loy whose specific gravity is nearly 
the same as pure aluminum, is com 
posed of aluminum, 96 per cent; anti- 
mony, 2 per cent, and phosphorus, 2 
per cent. These 
pensive to make 
magnalium 


substitute 
alloys is 


alloys are not so ex- 
as the nickelumen o1 
they 
quite as well for many kinds of cast 
ings. 

All alloys (aluminum 
and 1 to 10 per cent magnesium), ar: 
improved by the addition of zinc, 1 t 
20 per cent, and there is better wea 
in the metal, which is more homogen¢ 
ous. For rolling, nickel and copper 
take the place of z'nc in some magna 
lium One of 
shows aluminum, 96 parts; magnesium, 
2 parts; nickel, 1 part, and copper, | 
part. 


alloys and answer 


magnalium 


mixtures. these mixturi 


Cheapest Aluminum Alloys. 


After all, the cheapest and most reli 
able of all the aluminum alloys for 
castings mixtures, 
with possibly small additions of cop- 
per, phosphorus or tin. 
well adapted 


are zinc-aluminum 
These alloys 


are for pattern metals 
They may be melted and cast by the 
ordinary foundry methods, without the 
The 


aluminum 80 to 90 


slightest trouble. 
shows 
parts; copper, 1 to 6 parts; zinc, 5 to 
20 parts; phosphorus, 1 to 2 parts, and 
tin, 1 to 5 parts. A typical alloy in 
this class is aluminum, 88 parts; zinc, 
10 parts, and phosphor copper, 2 parts 
If tin is desired in the mixture, phos- 
phor tin may take the place of all or 
part of the phosphor copper. 

These alloys 
less oxidation than 


average coml- 


position 


cast smoother and 
most other 
aluminum combinations, and the zinc 
cheapens the product without destroy- 


ing the desirable qualities. 


with 








n, 


ind 
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USE OF COTHIAS METAL FOR CASTINGS 


Mixtures with this Base Alloy as a Con- 
stituent—Furnaces and Permanent Molds 


HE MANUFACTURE of castings 
Si from Cothias metal, not extensive- 

ly used in this country will prove 
profitable to many brass foundrymen. 
[he base alloy consists of 66.7 per cent 
f copper and 33.3 per cent of tin, which 
s cast into small ingots for future 
ise. With this base metal three dif- 
ferent mixtures are made depending 
ipon the strength of the castings re- 
juired and the cost of the same. For 
small castings the following mixture 
Base alloy (Cothias 
aluminum, 


is recommended: 
metal), 11.75 per cent; 
88.25 per cent. 

The mixture more commonly used 
Zinc, 70 per 
cent; tin, 7.50 
er cent; base alloy, 7.5 per cent. 
The cheapest mixture follows: Zinc, 
aluminum, 0.40 per 
ent; tin, 7.33 per cent; base alloy, 


fy f 


s made up as follows: 


nt; aluminum, 15 per 
ya 


85.6 per cent; 


7 per cent. 

As far as I have been able to as- 
‘rtain there are only two brass foun- 
lries producing castings from Cothias 
etal. The one is located in Paris, 
France, where the mixture originated, 
Germany. 
French plant is well equipped 


nd the other in Leipzig, 


d employs about 50 men, while the 
German foundry is not as large, but 
ives steady employment to 20 men. 


Cast Iron Molds. 


The molds are all made of cast 
nn and with ordinary care give good 
rvice for many years. The castings 
nge in weight from a few ounces 
several pounds and are produced 
ry economically as they require no 
nishing except the cutting off of the 
tes. I have seen gears cast that 
re perfect in every way; levers, 
its and glands with the threads cast 
n and such complicated pieces as 
required for trimmings for count- 

s, cash register frames, meter cases, 
after being taken out of the 
ready for 
ll of the holes for bolts were cored 


Ids were assembling. 


d required no machining. 

Furnaces. 
The furnaces are of the natural 
ft type and coke is used for fuel 
insure a slow but steady source of 


heat to maintain a No. 90 crucible at 
the proper temperature. If the metal 
is too hot an excessive amount of 
dross will form as a result of the oxi- 
dation of the aluminum, while if too 
cold, the castings will not have the 
required strength and the fine lines 
of the mo!d will not come sharp. The 
four furnaces although separated by 
brick walls have a flue in common as 
shown in Figs. 1 and 2. 

The fires are lighted by a laborer 
about two hours before the employes 
arrive, and the crucibles which are 
left in the furnace over night, are 
filled. The molds are set on top of 
the furnace to be heated to the 
proper temperature for the first heat. 


Casting the Metal. 


After the molds have attained the 
proper taken 
from the furnace and coated with a 
thin film of black lead or 


temperature they are 


spanish 
white, cores that have been similarly 
coated are then inserted and the mold 
is clamped together by an ordinary 
thumb screw. The which 
consists of either black lead or span- 


coating, 
ish white, mixed with water, is pour- 
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ed onto the molds and prevents the 
metal from adhering. 

The metal is stirred for about a 
minute, the dross skimmed off and 
the metal is taken out of the crucible 
with a small ladle of sufficient capac- 
ity to fill the mold. If any metal 
remains in the ladle it is poured back 
into the crucible. All of the opera- 
tions are performed on top of the 
furnace. As soon as the mold is 
poured, the metal cores are pulled 
out, the clamp taken off and the mold 
is gently tapped to knock out the 
casting. The sprues are thrown back 
into the crucible while hot thus re- 
ducing the temperature of the metal 
only slightly. The entire operation 
is performed in a very short time and 
the daily output of castings is very large 


Complicated Molds. 

Some of the molds are very com- 
plicated, consisting frequently of no 
less than 50 parts. These require 
considerable time to assemble. Large 
molds are heated over gas jets lo- 
cated behind the men engaged in 
pouring and by this arrangement there 
is practically no lost time in carry- 
ing the molds from the gas heaters 
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to the furnaces. 
cated molds 
ous sections are expensive, neverthe- 
the 


considered, 


Although the compli- 


which consist of numer- 


less first cost is the only one to 


be and as the molds can 


be 


used for thousands of castings, 


“TRE FOUNDRY 


the 


earnings. 


and two concerns report large 


DRAWING BOARD. 
majority of 
patternmaker is 


shops 
with 


In the pattern 


each provided 


ahi 





fa 
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Stack 






























































Fic. 2 


the cost of making the mold appor 


tioned to each casting is very small. 
Permanent Molds. 
Fig. 3 


with 


shows the mold for a geat 


the for the center and set 


cores 
mold is 
the 


holes in place. The 
t 


for 


c'amps are adjusted. 


screw 


ready 


) pouring as 
mold 
In three 
ld 


Carbu 


Fig. 4 shows a section of a 


of automobile 


different 


an 


» ° 
parts ni Ti ¢ the 


threads are to be cast on 


retors and similar castings requiring 


a close grained metal are made from 


the Valve 


cannot be made from these 


second mixture. 


; : 
ing wholly unsuite 


work. There is, however a wide field 


for this metal. These alloys are 


pat- 


ented in both France and Germany 


Fic. 3—Mo.tp For GEARS 


PLAN OF 


FURNACE 


board which varies 


to eight feet in 
length and three to five feet in width. 


a large drawing 


in size from four 


Some are well constructed, while 


together 
the 


others are just thrown on 


wooden horses. I worked in pat- 


tern shop of a large engine manufac- 
turing company in the west, where all 


tools, jigs, etc., were constructed in 


a workmanlike manner. The drawing 
made a 
of 
glued, and 
to 


the 


or laying out boards were all 
The 
but 


standard size. edge each 


board was jointed, not 
used 

of 
was 


this 


no nails 


hold 


nails 


nor screws were 


Instead 


dovetail 


them together. 


and screws, a cut 


into the under side, and in was 


in the 

The 
pine lumber, 
The dovetail 


driven a batten, as shown ac- 


companying illustration. boards 


were made from 2-inch 


dressed in two sides. 
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held the boards together securely, and 


when the top required dressing, th 
batten was driven out and each boa 
was put the planer, aft 
they were fastened togeth 
clean and true. All the wooden hors: 
on which the drawing boards rest: 
were made the same height, so th 
it possible to put all of tl 
boards in the shop together when d 
sired. D. B 


through 
which 


was 


FOUNDRIES ON THE ISTHMUS. 


With 
erecting shops and its other mech: 
the or 2. 


on appearance 


its machine shops, foundri 
Isthmus 
the 


industrial community tee: 


ical activities, 


ama has taken 


a modern 
ing with American force and energ 
The 


ments 


constructive and repair requii 


of the canal construction w 


are of immense proportions, as t 


extensive plants and equipments 


operation clearly indicate. The pri 

at G 
gona, where a building 70 x 120 f 
for 800.0 
pounds of gray iron castings and 7 


000 of 


+ . 
month. contains 


cipal foundries are located 


is making 


equipped 


pounds brass castings 
It 


six brass furnaces, 


three cupol 
and with the n 


essary core ovens and other equ 


ment. 


ANNUAL BONUS DISTRIBU- 


TION. 

Wyckoff, Seamans Bened 
Ilion, N. Y., $13,800 
gold as a bonus from the earnings 
1907, among 276 se'ected 
More than $130,000 has 
this 
ficient of the employes who have 


& 


distributed 
employ 


tributed in way to the 


tained their positions for 10 years 
more. Among the men who recet\ 


portions of this bonus, two have bs 


now been dis 


most ef 


i 


al 


employed 30 years, thirteen 25 years, 


forty 20 years, eighty-four 15 yea 
and 137 10 years. 


Top of Board . 


{— With Taper 
L 
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ALLOYS FOR RAILROAD BEARINGS’ 


History 


and Development of these 


Mixtures in the United States—Standard Alloys 


2 N THE earliest days of railroading, 
| the al’oys used for bearings were 

those which had been adopted in 
reneral machine construction; the fa- 
orite alloy seemed to be copper and 
tin. This alloy was adopted, not be- 
had any particular merits 
were proven, but because it 
iad given satisfactory results on sta- 
tionary engines, etc., and this was all 
that was apparently known about it. 
Then it was about the most expensive 
the 
made, 


ause it 


which 


-ombination of common metals 


that could be which was suffi- 
of its excellence. 
Furthermore, the prevalent idea in 


those days was to make an alloy as 


cient endorsement 


ird as possible. It was well known 
when added to copper, hard- 
and tin 
added as without 
Conse- 
with 
‘our parts copper to one part tin, or 


it tin, 


ned it, naturally as much 


was was possible 





were made 


bearings 


80 per cent copper and 20 per cent 
tin (in reality bell metal), and from 
his on down tto nine parts copper to 
ne part tin. Seven parts copper and 
ne part tin for many years was con- 
dered standard of 
hat is, 8714 per cent copper and 12% 


the excellence— 


cent tin—and is still specified by 
few railroads, although these speci- 


cations are seldom enforced, as tl 


1e 
ixture today is considered entirely 


yt O expensive. 

ved In those days, that is before 1870, 
n he equipment was light, and speeds 

slow that almost any kind of bear- 

rs, ngs would answer. A few hot boxes 

n route were expected, and a trav- 


ler would consider himself fortunate 

uld he reach his destination with- 

: it detention, due to this cause. He 
‘ s content to dine in Philadelphia 


nd breakfast in New York; the idea 
; dining in Philadelphia and _ break- 
sting in Chicago beyond 
Idest dreams. 


was his 


Standard Bearing. 


Master Car Builders’ 
1872 adopted its first 
design of Before 


The Railway 
ssociation in 


indard bearing. 





*Presented at 
merican 


the annual meeting of the 


Society for Testing Materials. 





that time no standard whatever was 
recognized; each master mechanic or 
car builder had his own idea as to 


bearing, and _ conse- 
quently the equipment included bear- 
ings of almost every conceivable form. 
Naturally no interchange was possi- 


the design of 


ble, in fact, the interchange was only 
then becoming necessary .because of 


cars being taken from one road to 
another. The standard size then 
adopted was 314 x 7 inches. The 


sizes of the standard axle and jour- 
nal increased from time to 
time to meet the demand for heavier 
equipment, and this 


have been 


necessitated 
The Master 
Car Builders’ Association has adopted 
a standard 


has 


larger journal brasses. 


brass for each size ax’'e, 
differing, however, only slightly from 
the original design. Fully 95 per cent 
of the cars built today are equipped 
with bearings of design. 
Maine to 


Texas, and from coast to coast, oper- 


standard 


Cars are today sent from 
ating for months on a foreign road; 
not for the standardization 
of equipment, cars might be held up 
for long periods at distant points be- 
the road, in whose custody it 
is, has not the proper equipment to 


repair it. 


were it 


cause 


The First Standard Alloy. 


The copper and tin alloy, made in 
the proportion of seven to one, was 
until’ 1887 considered standard al- 
loy for railway bearings. This stand- 
ard maintained principally for 
that the manufacture of 
railway bearings, for 17 years before 
that time, had practically been in the 


the 


was 


the reason 


This concern 
a lead 


hands of one company. 
in 1870 placed on the market 


lined bearing. This invention con- 
sisted of nothing more than the ap- 
plication to the bearing surface of a 
thin lining of lead. The lining was 
first 


surface of the bearing and then plac- 


applied by tinning the journal 


ing it against a mandrel, and pouring 
as thin a lining as possible of pure 
the 
molten 


between bearing and the 
the attaching 


itself firmly to the tinned surface of 


lead 


mandrel, lead 


BY G. H, CLAMER 


the bearing. Hopkins thus produced 
what he called a self-fitting bearing. 
Because of the constantly increas- 
ing weight and speed of trains about 
the time of this invention, the bear- 
ings were becoming more and more 
troublesome. The trouble was aggra- 
vated by the fact tnat the bearings 
were hard and unyielding, being made 
of the 7 to 1 
idly. The 


means as 


alloy, and heated rap- 


lubrication was by no 


satisfactory as it is today, 
The 
invention referred too, like many oth- 
ers of the same simple nature, solved 


and dust-guards were little used. 


the difficulties in a remarkably satis- 
factory manner, and so evident 
its that it 


were 
merits almost univer- 


sally used. 


was 


Introduction of Lead and Phosphorus. 


Before the expiration of this patent, 


Dicks, of England, secured a patent 
covering the introduction of lead and 
phosphorus into the copper and tin 
alloy for bearings, claiming that the 
lead added to its efficiency. This al- 
loy was manufactured by the Phos- 
phor Bronze Smelting Co., and be- 


the “S” 
alloys, containing phosphorus, having 


came known as brand—other 
been manufactured for other purposes. 
This brand consisted of 80 parts cop- 
per, 10 parts tin, 10 parts 
part phosphorus and was 


lead, and 1 
adopted by 
the Pennsylvania railroad as a result 
of a series of tests, made by Dr. Dud- 
ley. He proved what had already been 
a fairly well founded theory, that the 
addition of lead to the copper and 
tin alloy was really of very material 
benefit. The phosphorus was added 
for its supposed beneficial influence in 
the foundry. Phosphorus is a deoxi- 
dizing agent and has the property of 
rendering the metal exceedingly fluid. 
As a result of his experiments, Dr. 
Dudley up specifications which, 
so far as I am aware, first 
covering the composition of an alloy 
for railway bearings. The specifica- 
tion was that of the phosphor bronze 
“S” bearing metal, and described cer- 
tain limits for each constituent, and 
a limitation on impurities. It read as 
follows: 


drew 


were- the 
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78 to 80 
8 toll 
eee 9 to ll 
7/10 to 1 per cent 


Copper 

Lead 

Tin ere 
Phosphorus 
All ingredients foreign to above, not 
over 1/3 of 1 per cent. 

Shortly after 
the phosphor 
my father manufac- 
ture and sale of metal containing 


the introduction of 


bronze bearing metal, 


commenced the 
77. ~—soparts copper, 
114 parts tin, 
114 parts lead, 
without the use of phosphorus. This 
1876. After this 
product in a very limited way, he in 
Mfg. Co., but it 
was found difficult to introduce. First, 
the prevailing prejudice 
anything 


was about selling 


terested the Elkins 
because of 
against and 
tin, this metal being looked upon as 
a fraud 


except copper 


because copper and tin was 


debased by lead. 
the competition 


Second, because of 
of 


phosphor bronze 


“S” brand, which was recognized by 
the 
loy of merit; 


Pennsylvania railroad as an _ al- 
the 


Hopkins lead lined car bearing patent 


and, third, because 


had not yet expired—the bearings of 
metal soft 
lead 


Ajax were not sufficiently 


to operate satisfactori'y without 


lining. For engine bearings, however, 


and sales increased 


1880 the 


it found favor, 


steadily. In manufacture and 


Ajax Metal 


sale was taken up by the 
(CO.. 


increased. 


and the production 
Some 


manufacturers came into 


continually 
later other 
field. 


the 


years 


the 


Dr. Dudley appears to be first, 


and perhaps the only one, who has 


hand a practical and 


scientific study of the 


actually taken in 
ys for rail- 
his long 
testing department 
oad 
| 


an wbime ties 
practically 


way bearings. During con 


nection with the 
of the 
had 


the 


Pennsylvania railr he has 


occasion to study 
alloys of promising 
have from 
presented About 
conducted tests 
the 
sisted of 
part 
Pon? 


which time to time been 


1890 Dr. Dudley 
whereby he compared 


copper and tin alloy, which 
and 
above-mentioned 
Without 
any of the details of 


con- 


seven parts copper 


| one 


tin, with the 
brand phosphor bronze 
discussing 1 these 
tests, which were published in the Amer- 
ican Engineering and Railway Journal 


in 1892, I will simy he con- 


First—Phosphor b: 
tendency to heat. 


Second—Phosphor bronze 


showed a 
slower rate of wear. 

Third—The phosphorus 
did 


the performance 


in the alloy 


apparently not affect materially 
‘arings in 
service, 


ficial 


and is ; : for bene- 


influences 
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Fourth—The superiority of the “S” 
brand phosphor bronze is therefore 
due to the lead which it contains. 

Having the beneficial influ- 
ences of lead, it became a question 
as to how much lead should be added, 
also what relationship the quantity of 
tin had upon the 
alloy. With these questions in mind, 
tests 
resulted in 


noted 


the properties of 


conducted which 
establishment of the 
following facts, which were published 
in the Journal of the Franklin Institute 
in 1892: 

First—Wear diminishes with the in- 
crease of lead. 

Second—Wear 
diminution of tin. 

Third—The become 
heated decreases as the lead increases 
and the tin decreases, or in 
words, as the plasticity of the 
is increased. 


further were 


the 


diminished with the 


tendency to 


other 
alloy 


Proportions of Tin and Lead. 

These facts having been established 
by numerous tests, a still further 
problem confronted Dr. Dudley. It 
true that valuable proper- 
ties of the alloy increased in the di- 
rection indicated, 
decrease of increase of 
lead be still maintain 
sufficient compressive strength, so that 


being the 


how far cou'd the 


tin and the 
extended, and 
the bearings would not distort under 
the 


to carry. 


they 


which 
The 


percentages of 


loads are called upon 


tests he conducted 
were with 


8 to 1214 


zero to 15 


from 
lead from 
None of 


tin 


per cent, and 


per cent. these 
alloys showed indication of 
The alloy 8 per cent tin, 
15 per cent lead and 77 per cent cop- 


per proved to 


distortion 
in service. 


the 
To this a small percentage of 
added (%4 of 1 
cent) for foundry purposes. This 
loy he called E. X. B. 

Dr. Dudley, in one bold leap, 


be the best of 
series. 
phosphorus was per 
al- 
metal. 

then 
tried to make an alloy of 4 per 
) 


tin, it 


cent 


per cent lead and 76 per cent 
f 


copper, but he failed in his attempt 
to produce a homogeneous alloy of 
this composition; as he expressed it, 


difficulty 
the lead 


experiments in 


a very funny was encoun- 
tered, that is, 


and 


segregated,” 
this line 


were abandoned It is generally be- 


do 


into 


lieved th: ead and copper not 
alloy, and can not be made cast- 


ings. It is that and 


copper 
have very weak affinity for each 
and the 


in t elting points 


other, combined with 


this, 
difference 


great 


and specific gravity of 


met- 
cast- 


two 
als, makes it impossible to get 


ngs which can be said to 


be really 


i 
homogeneous, unless they are small, 
thin 


sections, which can be rapidly 
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cooled. A copper and lead alloy does 
not make what would be called good 
castings, although they may be fairly 
well mixed; by the introduction of 
tin, a more homogeneous product is 
secured. 

It was the knowledge of these facts 
no doubt which led Dr. Dudley t 
abandon further efforts in the direc- 
tion of increasing his lead and de- 
creasing his tin beyond the propor- 
tions of E. X. B. metal. Why h 
efforts to make an alloy of 4 per cen 
tin, 20 per cent lead and 76 per cent 
copper failed is hard to determine, 
as the alloy is made with the simplest 
kind of foundry manipulation. In all 
probability, when attempting to mak 
this alloy, Dr. Dudley had present 
some impurity—phosphorus, perhaps— 
which was detrimental to the best result 
Knowing that tin added to the homo 
geneity of the copper and lead alloy. 
thought Dr. Dudley and 
others that the higher the amount of 
tin the greater would be the amount 
of lead which could be homogeneous 
ly combined. The segregation of th 
alloy that he endeavored to make was 
attributed to the low tin content 
stead of impurity or foreign element 

‘ 


it was by 


Experiments With Nickel. 


At this point the work on the cop 
per, tin and lead alloy was taken 
hand by Joseph G. Hendrickson and 
myself. We conducted experiment 
first with the idea of introducing some 
element which would cause a quick 
chilling or rapid setting of the met 
after entering the mold. After trying 
all the high 
melting point metals, we found that 


additions of practically 
nickel was the only one which really 
gave satisfactory results. Nickel 
found to readily with copper 
and tin, and caused it to set quickly; 
at the same time, it increased its ten 
By th 


use of nickel, we were enabled to in 


was 
alloy 


sile and compressive strength. 


crease the lead considerably above th 
former standard as set by Dr. Dud 
ley, that is 15 cent, while sti 
maintaining tin at 8 to 10 per cent. 


per 


We also found it possible to lower 
the tin content, 
dispense 


and even 
with it, and still secure a 
satisfactory alloy for casting, the al 


to entirely 


loy of copper and lead being found t 


be more homogeneous when_ nickel 


added 


alone, although it 


was than copper and_ lead 
was found that no 
advantage could be gained by subst! 
tuting nickel for tin in order to get 
the same amount of hardness. Fur- 
ther than this, we found that it was 
possible to make alloys with smal! 
percentages of tin and large propor 
tions of lead without 


any nickel o: 
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1e addition of high melting point 
ietal. 


Use of Lead. 


The fact that lead, without nickel 
other admixture, or special treatment 

‘ any kind, in large quantities could 
added to a copper and tin alloy 
hat is far beyond 15 per cent with tin 
below 8 per cent—thes limits of Dr. 
ludley’s E. X. B. alloy—was a sur- 
prise to us, as there had always been 
. deeply rooted idea in the trade that 
such an alloy could not be made suc- 


-essfully. That this idea was entirely 
erroneous we proved beyond doubt, 
nd as the result of many experi- 


ments, we found that as a matter of 
fact it was entirely due to the diminu- 
tion of tin from the previous stand- 
ard that it was possible to proportion- 
ately increase the lead as the tin was 
diminished, stopping only at such a 
point with the increase in lead and 
decrease in tin when the compressive 


strength was so reduced that thor- 
oughly practical and commercial 
bearings no longer resulted. This 


point we found to be 


ZU .cntwhanads sakenas 5 per cent 

ae ee ee 30 per cent 

3alance of the alloy, 65 per cent 
copper. 


This alloy is largely sold under 


the name of “plastic bronze.” 
It has a compressjve strength of 
about 15,000 pounds per square inch, 
and is found to operate without dis- 
tortion on the bearings of the heaviest 
locomotives, in service, and is used 
not only for driving brasses, but also 

rod brasses and bushings where 

ns‘derable thrust is encountered. 


It is also used in vast quantities on 
irs of 100,000 pounds capacity, which 
the largest cars now in service. 

[It was well known, as a result of 
Dr. Dudley’s experiments that it was 
highly desirable for bearing purposes 

increase lead and decrease tin in 
pper, tin and lead alloys, not only 
the added excellence of the prod- 
but also because of the decrease 

the cost, tin and copper being re- 
Two 


segregation of lead 


ced by lead, a cheaper metal. 
ises of the 
ich were 
ibtedly 


undiscovered were un- 


responsible for this 
us theory. 


erro- 
First, tin above a cer- 
n limit; second, presence of detri- 
ntal amounts of certain other ele- 
nts existing as impurities. 


Microscopic Examination of Alloys. 


\n explanation as to why it was 
possible to increase the lead by dim- 
shing the tin was found by a micro- 


pic examination of such alloys. It 
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is clearly shown by examining the 
Structure of copper-tin-lead alloys that 
the lead is but mechanically ‘held, the 
copper and tin form a _ network or 
which acts as a supporting 
structure for the lead, and gives to 
the alloy its strength and hardness. 
An examination of the copper and 
tin matrix showed it to be made up 
of what we at the time considered 
free copper and a chemical compound 
Sn Cu 3, together with a eutectic al- 
loy if the tin was sufficiently high. 
This eutectic alloy has a very much 
lower melting point than the balance 
of the alloy, and consequently, if pres- 
ent, requires a considerable period of 
time to solidify after entering the 
mold, and owing to the time required, 
the lead, which has a very much low- 
er melting point than the eutectic al- 
loy and a very much higher specific 
gravity, has abundant time to liquate 
to the bottom of the casting, thus 
producing an entirely unsalable prod- 
uct. If, however, the tin is kept 
within the limits where this eutectic 
alloy is not formed, the whole matrix 
solidifies at a higher 
and therefore solidifies 
so quickly that the lead has no op- 
portunity to separate, the result being 
an entirely homogeneous alloy. The 
point where we found a critical change 
to take place in the matrix was ap- 
proximately 9 per cent tin and 91 
per cent copper. If the matrix were 
so proportioned that the tin remained 
below 9 per cent, more than 20 per 
cent lead could be added with satis- 
factory results. 


matrix, 


comparatively 
temperature, 


Furthermore, as the 
tin is decreased below this percentage, 
a correspondingly greater amount of 
lead could be added. 

Heycock & Neville have 
since made a very exhaustive examin- 


Messrs. 


ation of the copper and tin series of 
alloys, the results of which were pub- 
located 
critical point in 


lished. In this thesis they 
very accurately this 
the constitution of copper and tin al- 
loys at 9 per cent tin, and described 
the constitution of those alloys con- 
taining less than 9 per cent as solid 
solutions of copper and tin, whereas, 
beyond 9 per consist of 
solid solution of copper and tin, to- 


gether with the compound Sn Cu 4. 


cent they 


Besides the alloys so far considered 
there are a number of other composi- 
specifications of 


tions described in 


various railroads. These specifications 
all cover alloys with tin from 8 to 10 
per cent, lead from 10 to 15 per cent, 
with various details as to limitations 
of the various metals and impurities. 
There has also been used continuously 
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since 1887 vast quantities of bearings 
which are made entirely from scrap. 
Such bearings have the following com- 
position: 


RN” said ews xveca neces 65 to 75 
EP hk hte hed ad wares che Z2to 8 
Ne oid oa oleae eos 10 to 18 
Ns Pos ene huws xc Daas 5 to 20 


For engine bearings more care has 
been exercised, and only alloys of 
approved composition have been used, 
although within the last few years 
there has also been a tendency tow- 
ard the use of unknown scrap compo- 
sitions even for engine bearings. 


USE OF BORINGS FOR 
ANNEALING SCALE. 


By Dr. RICHARD MOLDENKE. 


A number of years ago the custom 
of adding cast or steel borings to the 
scale used for packing about cast- 
ings to be annealed came into vogue, 
and has continued more or less to 
the present time. The object at the 
time this was introduced, was first 
to get rid of a drug on the iron 
market, and second to take up the 
burning effects of any stray air that 
might get into a pot and thus save 
the sharp edges of the castings. 


A correspondent asks about the 
quantity to be used. First of all it 
is better to prevent the trouble than 
to correct it; that is, to lute up the 
pots properly, so that small currents 
of air cannot enter and _ circulate 
about the castings, which should be 
packed so tightly in scale that no 
openings are left between them. This 
will obviate the use of any borings. 


However, if it is an economic ques- 
tion, that is if the borings cannot 
be sold, the supply that comes from 
the machine shop can be scattered on 
the scale piles every day in any quan- 
tity up to the amount which will not* 
be oxidized in the first anneal. That 
is, if so large a quantity of the bor- 
ings is used that when dumping the 
pots a large amount has remained 
unoxidized, or only partly so, more 
has been put in than was necessary 
to accomplish the object desired. Re- 
duce the amount accordingly. 

As a general rule there is seldom 
more than a fraction of a per cent 
of the annealing scale used daily, 
from borings made in the machine shop 
of a malleable works, and hence the 
question is not a very live one. If a 
good price can be obtained for the 
borings it is better to sell 
than to add to the scale. 


them 








BRASS FOUNDRY DIFFICULTIES SOLVED 


Melting Brass on a Forge—Spongy Cast- 
ings from Excessive Dross—Melting Nickel 


UESTION: 
way of melting brass on a common 
blacksmith’s 


Is there any practical 


forge and what are 
the troubles to be expected ? 
Answer:—Brass can be successfully 
melted on a blacksmith’s forge, and the 
difficulties which will be encountered will 
the in- 
We have 


successfully melted brass in this manner 


be found to be due entirely to 
convenience of such a method. 
by building up a small furnace on the 
forge, consisting of a ring of fire bricks 
around the The 
furnace of this kind is naturally depen- 
dent on the the 
used and owing to the limited space in 


tuyere. diameter of a 


size of crucible to be 
which this work must be done, the cru- 
cible is necessarily small. A No. 18 
will answer. 

Stand the crucible on the tuyere and 
place the first layer of brick in a circle 
around it, leaving a 
inches the 


3uild up the wall, using 


about 3 
the 
any kind 
this wall 
the 
and 
the 
the 
should then be placed, and charge 


space of 


between brick and cru- 
cible. 
of mud in the joints, and carry 
of brick two 
the crucible. 

bed of coke 


brick, on 


aboy } 
the 
with 


courses 
Light 
level 


top of 
fire get a 
second 
course of which crucible 
with the 
As the coke 


burns away around the sides replace it 


coke all around to the top. 


with a fresh supply and when the metal 
sinks the crucible add to the 
mixture. Charcoal should be kept on 
top. of the metal to avoid spongy castings. 


down in 


This is melting brass on the “Catch as 
catch can” principle, and if you are lia- 
ble to resort to this method frequently, 
your furnace wall per- 
manent, so that it may be easily removed. 


might be made 

It might be advisable to make a sheet 
iron ring or casing lined with fire brick, 
which can be securely held in the casing 
ring or ledge of sufficient 
width to hold the brick in place. 
ring 


by a circular 
Another 


the 
brick and both rings can be fastened to- 


can be bedded in on top of 
gether by bolts passing through holes in 
the rings on the outside of the furnace. 
A couple of handles could also be placed 
on the furnace, so that it can be readily 
lifted on and off the forge as desired, so 
that 
furnace 


you can convert your forge into a 


within a few moments. 


Without this wall it is not practical to 


very 


melt brass on a forge, except in exceed- 
ingly small amounts. 


ACTION OF ACIDS ON ALUM- 
INUM ALLOYS. 
Question:—We like to 
mixtures of aluminum alloys 
that will withstand the action of acids. 


would have 


several 


The metal is to be used in the manu- 
facture of that 


speed. 


cylinders are to 
The metal 


must be tough, and should be able ‘to 


re- 
volve «at a high 
withstand a ltigh pressure, and at the 
same time the 


possible. 


mixture should be as 
We have tried 
several different alloys, but when the 
metal contact 


tarnished turned 


cheap as 
came in with water, it 
black. Can 
that 


and you 


give us an will 


nish? 


alloy not tar- 
Answer:—There is no 
loy that will not 


aluminum al 
the 
metial at 


tarnish in 
This 


enviable 


pres- 
ence of acids. 
had the 
being acid proof, but experience has 
not this 
very easily attacked by 
Muriatic acid will dissolve it as 
readily as it 
hydrofluoric 


one 


time reputation of 


sustained theory—in fact, 
aluminum is 
acids. 
will dissolve zinc, and 
will 


All 


acid greatly diluted 
aluminum 


will 


dissolve 
acids 
metal 


very rapidly. 
black. The 
bright, and 
any alloy containing a large percen- 
tage of 


aluminum 
cannot be 


turn 
dipped 


aluminum is necessarily af- 
the You will 
undoubtedly be unsuccessful in using 
aluminum 


fected in same way. 


work and will be 
substitute 


the 


for such 
compelled to 
metal 


brotize. 
MELTING NICKEL IN A BRASS 
FURNACE. 


Question:—Can nickel be melted in a 
crucible in a 


some other 


and suggest use of white 


brass furnace, or is its 
melting point so high that this cannot 
be done? 
to melt it is one in which Connellsville 
coke is used for fuel and is of the free 
draft type, having a chimney about 20 
feet in height. 
Answer :—This 


The furnace in which I desire 


the 
If the stack 
is only 20 feet in height above the flues 
then I doubt if 


will depend on 
temperature of the furnace. 
you 


can successfully 
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melt nickel, but if it is 20 feet above t! 
roof you can, although much depends 
on the diameter of the stack, the size 
the flues connecting the furnace and t 
skill of the melter. Nickel melts at 
temperature somewhat lower than th 
of wrought iron, and if you intend 
melt it in quantities it is advisable 
use a steel melting crucible and ado; 
methods similar to used 
melting of steel in coke furnaces. 
These include briefly, the use of a ba 
under the crucible, a piece of a refrac 
tory fire brick will do, placed on a grate 
bar before lighting the fire. When 
fire has been started, scrape all of the 
coke from the brick and place on the 
latter a parting of silica sand, to prevent 


those in the 


the 


the crucible from melting to the brick. 
Then the position, 
charge the coke, using a good Connells- 
ville grade, charge the crucible and place 
over it a cover made of a bottom of an 
old crucible, having a 2-inch hole in its 
center. 


place crucible in 


Cover the hole with a piece of brick 
and bury the crucible with coke. When 
the furnace reaches a white heat remo 
the cover, poke down the incandescent 
coke from the top of the crucible, charge 
fresh coke and continue this 
entire charge is melted. You 
certain when the charge is melted by 


until the 
can as- 


in 
serting a thin iron bar into the crucib! 
through the hole in the cover. 

As nickel is reduced from its oxides 
by charcoal at high temperatures, it is 
necessary to use this as a covering for 
the metal, the same as in melting cop- 
per. The use of this method of melt- 
ing nickel in 
sult in more rapid melting 
ter metal than if the 
foundry methods were pursued. 


will re- 
hot 
usual brass 
If, how 
ever, you do not desire to melt the nickel 
in large quantities, but are only making 
an alloy of copper you do not need to 
melt the nickel first, but charge it directly 
into the crucible with the copper and pro- 
ceed as in melting copper. When the 
copper melts it will dissolve the nickel 
Zinc also possesses this property. 
Nickel and zine can be charged together 
and melted, and can be held at the flar- 
ing point of zinc for a brief period; when 
the alloy of zinc and nickel is formed. 


coke hole, 


and 








how 
nickel 
aking 
d to 
rectly 
| pro- 
n the 
rickel 
perty. 
yether 
> flar- 


when 


ned. 
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DROSS DIFFICULTIES. 

Ouestion:—We are having trouble with 
brass castings weighing about 10 
pounds apiece, which are to be made 
of a close-grained metal. The pat- 
tern only allows 1/16 inch for finish 
and when they are turned up there 
seems to be a defect in the face 
which looks like dross. The lower por- 
tion of the castings, however, seems 
fairly good. We are using the follow- 
ing mixture: New ingot copper, 16 
pounds; tin, 1% pounds; zinc, %4 
pound; lead, % pound. The metal 
was cast direct without being made 
into pigs. The castings have a green 
sand core four inches in diameter. They 
are made in a cheek and poured from 
the bottom and the molds are provid- 
ed with two small risers. Two gates 
are cut in the bottom of the molds 
and we gated them at the top with 
the same results. The metal drops 
about seven inches to the bottom of the 
gate when pouring in cheek and about 
four inches when gated on the top. 
What shou'd the cost of this casting 
be, using this mixture? 

Answer:—Any dross in the metal 
would naturally lodge at A, in the 
accompanying illustration, inasmuch 
as the upper portion of the rising 
column of metal would be held at 
this point, and would move more 
slowly, owing to the increasing area 
of the casting. The narrow portion 
above the curve would also choke 
back this slowly moving colder metal, 
and the hotter metal 
would be forced through by the in- 


underneath 


creasing pressure. It would be forced 
through around the core, throwing the 
colder dross bearing metal against 
the curve. 

Probably the easiest way to over- 
come this difficulty would be to build 
up the pattern at this point, and turn 
off the surplus on the casting, which 
would cut out the defect, as a six- 
teenth finish is insufficient for this 
part of the casting. There are sev- 
eral other suggestions that might be 
made, including the gating at this 
point, and the pouring of the metal 
hot. The cheek parting would then 
be made at B instead of C, two inches 
f the casting then being in the now- 
el. If this undu’y increases the cost 
of molding, a change in the metal 
A study of this 
illoy indicates that it is one that is 


mixture is suggested. 


liable to run unsound if not very 
carefully melted, as there is no mar- 
gin of safety owing to the small per- 
centage of zinc carried. Zinc is the 
deoxidizing element in this mixture. 
Without it there is great danger of 
porous castings, as neither lead nor 
tin will make copper castings sound. 
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Four per cent of zinc is insufficient to 
insure solid copper castings. They can 
be made with such a low percentage, 
and even less, but this is not advis- 
able for ordinary practice. The alloy 
can be improved by either increasing 
the percentage of zinc to about 6 per 
cent, or eliminating it entirely, and 
using a more energetic oxidizer, such 
as silicon, manganese, aluminum or 
phosphorus. Silicon is the most pow- 
erful, but it is out of the question in 
this case, owing to the presence of 
lead in the mixture, and experience 
has proven that manganese is not to 
be considered in this connection. 
Aluminum will increase the dross. 
There is nothing left, therefore, ex- 
cept phosphorus, and if the zinc is 
left out of the mixture entirely, 2 per 
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IMPERFECTION IN CASTINGS 
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SECTIONAL VIEWS OF CASTING 


cent phosphor-tin shou'd be used, re- 
placing that amount of ordinary tin. 
This will result in an improvement in 
the casting. 

It is extremely difficult to give sat- 
isfactory figures as to the cost of 
such castings, as this depends entire- 
ly upon the price of the metals and 
the cost of production, while the lat- 
ter may be greatly influenced by the 
use of special labor saving equipment. 


CASTING NICKEL. 


Question:—We have considerable trou- 
ble cleaning our nickel castings after 
they have been shaken out. The sand 
adheres so firmly that it has to be 
chipped off with a chisel. How can this 
difficulty be overcome? 


Answer:—You can solve your difficul- 
ties by using a more refractory sand for 
facing the molds. Your sand does not 
withstand the great heat or the high 
temperature of melted nickel. It fuses 
and adheres to the castings. If you have 
any doubts, try this experiment. Fill an 
old crucible with the sand you use and 
expose it to the temperature necessary to 
melt nickel. At a white heat the sand 
will fuse into a slag and will adhere 
to the bottom and sides of the crucible, 
proving that it is unfitted for use at such 
temperatures. It would be advisable for 
you to copy the methods of the steel 
casting makers and ‘face your molds in 
the same way. Use silica sand for 
your facing and Bind it with fire clay 
and molasses. Silica sand alone can- 
not be used satisfactorily for mold- 
ing purposes, but you can add clay 
in any proportion that you find neces- 
sary to obtain the required strength in the 
sand. 

You can try six, eight or ten parts of 
sand to one of clay, mix dry, and wet 
with strong molasses water. If the sand 
is damp, add the molasses without any 
water and mix thoroughly. These facing 
sands are greatly improved if ground in 
a mill, otherwise they should be well 
trodden under foot and passed through 
a sieve several times. The object is to 
secure a facing equal in packing qualities 
to your molding sand. This facing is 
used next to the pattern and is backed 
up by ordinary sand. To make smooth 
castings the steel foundry uses a silica 
wash. 

Silica facing can be obtained from the 
supply houses and it is mixed with water 
and molasses and painted on the molds. 
For your work a good grade of plum- 
bago might be best adapted, as it can 
be used dry and you thereby avoid the 
skin-drying of the molds, inasmuch as 


when you paint on the silica wash youg 


will be obliged to dry your molds. The 
metal can, of course, be cast without the 
use of either the plumbago or the wash 
and we believe that if the coarser par- 
ticles of sand are sifted out of the facing 
the castings will be found to be sufficiently 
smooth. 


MIXTURES FOR FITTINGS. 


Question:—Can you give me a mixture 
suitable for bib and cock work? We 
would like to make this without the use 
of tin. 

Answer:—Try the following alloys: 

Copper, 80 pounds; zinc, 15 pounds; 
lead, 5 pounds. 

(2) Copper, 64 pounds; zinc, 20 
pounds; lead, 2 pounds. 

(3) Copper, 50 pounds, zinc, 20 
pounds; lead, 2 pounds. 




















































A MODEL GRAY IRON FOUNDRY 


Description of the New Plant of the Goulds Mfg. 
Co.—Core Departments and Pattern Storage 


HE GOULDS Mfg. 
Falls, N. Y., manufacturer of 
pumping machinery, last Au- 

gust occupied a new foundry erected 
at its No. 2 plant. Built some years 
ago, this plant is gradually being en- 
larged so that eventually the No. 1 
works in another section of the town 
will be The foun- 
dry has been designed so that it is of 
ample castings 
both present and for the 
completed No. 2 plant, when the older 
one has been 


Co. 


Seneca 


abandoned. new 


size to provide for 


plants at 


abandoned. 


Foundry. 

The foundry building proper is 500 
feet and 100 feet The 
building is of steel frame construction 
with brick side 


long wide. 


and a 
large 


walls concrete 
monitor 


Four skylights 


roof which forms a 
over the central bay. 
and extending the 


entire length of the building provide 


let into the roof 
ample light in the interior. The cen- 
tral bay is spanned by a 20-ton Alli- 
ance Machine Co. double-trolley five- 
motor crane, while in the two 
side-bays are two three-ton Niles cranes, 
each extending one-half the width of 
the bay. At the end of 
building on two adjoining 
are two 


each of 


the 
columns 
five-ton electrically driven jib 


east 


Fic. 1—Matn Bay oF THE FOUNDRY OF THE GOULDS MFc. 


cranes with a radius of 19 feet. These 
cranes are used for the pouring and 
handling of large castings. The run- 
way of the 20-ton cranes in the cen- 
tral bay extends 100 feet to the east 
of the building, Fig. 4, providing crane 
service for the flask yard, also per- 
mitting railroad cars to be loaded on 
the outside of the foundry. A swing- 
ing door closes the opening through 
which the crane passes and is oper- 
ated by an electric switch. 


Internal Transportation. 


When 
internal 


the foundry 
transportation 
by means of 


was. designed 
provided 
avenues, 
laid into 
all parts of the foundry which it was 
desired to reach with trucks or ladles. 
The illustration, Fig. 1, shows one of 
these avenues extending the 
central bay of the foundry. Cross 
avenues lead from this central avenue 
to various points in the side bays and 
also to the cupola room. For trans- 
porting molten the molds 
buggy ladles are run along these av- 
enues to the various floors. These 
have been found more or less unsat- 
isfactory and are about to be replaced 
with a narrow gage industrial railway, 
reaching the same points as the av- 


was 
mashways or 
consisting of cast iron plates 


along 


iron to 


ama «ee 
S68 wee 
Te 1 

was 

ate 
wm: woe 
CMa ee 
228 mae 


es | 
<a — 


Co., SHOWING 


enues and fitted with turntables in- 
stead of switches at the junctions. 


Cupola Room. 


The cupolas have been located in 
the side bay in a room partitioned 
off from the rest of the foundry by 
a brick wall. This room is 60 x 40 
feet and is equipped with one 92-inch 
Colliau cupola, one 72-inch cupola 
built by Byram & Co., and a 48-inch 
cupola formerly located in the old 
foundry. These furnaces have been 
jacked up 18 inches to permit a reser- 
voir to be placed under their spouts 
from which the buggy ladles and 
pouring hatches are to be filled. These 
reservoirs each have a capacity of 
three tons. The spouts from the cu- 
polas project through the 
the main foundry. 

Installed in the cupola 
two wet rattlers for recovering the 
iron lost when the bottom of the 
cupola is dropped. The charging plat- 
form is reached by a hydraulic plunger 
elevator on which the charging cars 
are carried. These are returned to 
the ground by means of an inclined 
narrow gage railway, Fig. 6, which 
has a dead end incline at its opposite 
end up which the cars run and from 
which they are switched back upon 


wall into 


room are 





ONE OF THE MASHWAYS 
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Fic. 2—ANOTHER VIEW OF THE Founpry. IRoN FLASKS ARE USED ALMOST EXCLUSIVELY 


;; 3—-DEPARTMENT FOR SMALL CorES, THE Ovens ARE LocATeD NEAR THE BENCHES. THE LIGHTING AND VENTILATING 
FACILITIES ARE UNEXCELLED 
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Fic. 4—CraNngE Runway EXTENDING 


MANDS THE 
the proper tracks leading to the 
On the floor of 
room are 


stor- 
second the 
located 


warm air to 


age bins. 


cupola two blow- 


ers which supply the 


foundry for heating purposes. 
Blast is 92-inch 


furnished for the 


cupola by a Roots blower, driven by 
the 


-inch cupola by a Connellsville blow- 


60-horsepower motor, and for 


a 
72 


er driven by a 25-horsepower motor. 


The 48-inch cupola receives blast from 


the blast pipe of the large cupola. 


THROUGH 


THE Main BUILDING Com- 


FLASK YARD 


AND 


These blowers are installed in a blow- 
er room adjoining the cupola room on 
the north. 
stalled 
pound air compressor with a capacity 


In this room is also in- 


an Ingersoll-Sargeant com- 
of 350 cubic feet of free air per min- 
ute. This furnishes air for operating 
the 
the foundry. 
stalled a 


pressure to the elevator leading to the 


hoists and molding machines in 


In this room also is in- 
for supplying 


power pump 


cupola charging floor. 


5—OVENS FoR BAKING LARGE CORES 
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Molding Equipment. 


A majority of the jobs in the foun- 


dry except the large pump bases 


could be made on a molding machine, 
although a large amount of floor and 
Fifteen Tabor 
types are in 


work is done. 


of 


and in 


bench 
machines various 
stalled, are a 


number of rockover machines used in 


addition there 
molding hand pump casings, and sey- 
eral Delano pulley molding machines. 
A noticeable feature of this foundry 
is the work 
which ordinarily 
would be done on the bench are mold 
the Meial 
used to a large extent and in an un- 
number of cases. the 
The greater 
part of the work is done in green sand, 


large amount of floor 


done, many jobs 


ed on floor. patterns are 


usually large 
patterns are mounted. 
work is 
Meta! 


and 


although .some dry _— sand 


done on the larger castings. 
flasks used entirely 
snap flasks are used only in the brass 


foundry. 


are almost 


Core Rooms. 


Cores are made in two departments 
Small cores 


off 


Fig* 3, which has an arez 


are made in a room par 
titioned in one of the side bays 
of 160 x 40 
feet. The partition separating it from 


the foundry is a_ steel framework 


filled in with ribbed glass. In it ar 
installed seven large 
that a 


them on tracks laid in the core room, 


core ovens 


such size car can be run int 
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id five Millet core ovens, each being 
ected immediately adjoining one of 
e large ovens both use the 
me stack. The doors to the large 
re ovens are hung with flexible ca- 


and 


es and counterweighted. An un- 
sual feature of these core ovens is 


furnaces are located at the 
below the ovens and are 
parated from the main core room 
brick partition. Fuel for the 
and the ashes therefrom are 


at the 
ar and 


ya 
irnaces 
indled in the passageway behind this 
irtition and all dust and dirt 
nt to this work is kept out of the 
ire room. 


inci- 


In front of the furnaces 


e installed the core benches. There 


e seven double benches at each 


which three coremakers can work. 
These are located between the tracks 
nd at that 
e coremaker Swing 


distance from them 
has 


round on his stool in order to place 


such 
only to 


result- 
ng in a great saving of time and la- 
ir in the handling of cores. 


ympleted cores on the cars, 


\nother unusual feature of this core 
som is the core storage room which 
placed about the middle of the core 


‘om and separates the core ovens 
to two groups. In this room are 
red cores which are made in ex- 


ss of the day’s requirements. 
The heavy cores mostly used in the 
castings for large triplex pumps are 
ide in one corner of the main foun- 
the 


One of 


y, and are baked in ovens 


shown in Fig. 5, these, at 


+ 


ht angles to the axis of the build- 
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molds. 
the 
of the building and 


ing, is for sand 


The 


wall 


baking dry 


core benches extend 


along 
and columns 
cores the cars 


have to be carried to 


which are shown standing outside of 


the ovens. 
Brass Foundry. 
The 


west corner of the side bay and occu- 


brass foundry is in the north- 
addi- 
tion it has a store room 20 x 40 feet. 
3-ton Niles 


tric hoists serve the entire floor. 


pies a space 120 x 40 feet. In 


elec- 
The 


foun- 


Two cranes with 


melting equipment of the brass 


6—SwitcH-Back FrRoM THE CUPOLA CHARGING 
Atso SHOWN 


FLoor. STORAGE BINS ARE 


dry comprises 16 coke-fired crucible 


furnaces. These are furnished nat- 


ural draft by a stack 24 inches diam- 
and 100 
done on _ four 


feet high. Molding is 


Tabor 


eter 
molding ma- 
chines, installed opposite the crucible 
The total the 
foundry is tons 


furnaces. capacity of 


brass about three 
daily. 
Rattling Room. 


All castings are tumbled in the rat- 


_tling room, a separate building 116 x 


42 feet, located south of and parallel 


to the foundry. Six rattling machines 














Fic, 7—PATTERN 


SHOP AND PATTERN STORAGE BUILDINGS 
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are installed in this building, motor An industrial railway runs along These are of heavy mill construction 
driven from a single shaft by spur the inside of both walls of the stor- four stories in height, and have win 
gears. This room also contains the age building and another track cross- dows only on the side away from th 
grinding machinery. es it about the middle. The system plant, which faces on a street. Ad- 
Storage Bins. by which the empty cars are returned joining the pattern storage buildin 
The storage bins are located in the from the cupola charging floor has ‘** 4 viseaditians saree (gy igi 
corrugated iron structure built under been mentioned earlier in this article en eres re ae a Fp 
: 33,000-gallon fire service water tan 
for providing pressure for the aut 
matic sprinklers and it also provid 
a reserve to the city supply. Add 
tional reserve is secured by means 
a reservoir located in the field opp 


the trestle, shown in Fig. 6. At the but its details can be clearly seen by 








site the pattern storage, 
Pattern 
Mage Power Plant. 

i wi Nol - 
Ses = . A new power plant has been erect 


Slee Gla 


Partition Wall n 3 ed to provide power not only for tl 








foundry but for the machine shopa: 
ee other buildings. It contains thr 
1 Mashaoay a Babcock & Wilcox 150-horsepow 


hand-fired _ boilers. These furnish 





Rattling 
Room a | W: e 

: — 4 , steam for two Allis-Chalmers simpl 
et ad)! ee 1212” c . lensing engines » of whic 
J Brick Wall 16 odelet is 7 non-condensing engines, one Of whi 

<16 6~16 }8~< 6 -~ > . 

Stuck Room . ° Pe 
r en j is direct-connected to a 300-kilowatt 








340 


Brick Wall 








7 5 . eA $c Wweari ~ aie 
tae ital J: ; 250-volt generator, delivering curren 
Cores 








Spite on the three-wire system. The oth 
A pGviler ft ° e an ° 
3 oe 3 engine is belted to a  150-kilowatt 





Brick Wall 
% — y . ° 
_ | Westinghouse generator of the san 


g 
| Brick Watt_} ' type as the large one. Space | 


heen reserved for the duplication 


Plant-No,l 











Cupolas . . rl ay 
: the engine equipment. The switi 





% 
F) 


° 





board is located in a separate bay 24 


x 6 feet on the north side of the 


Mashway 





engine room. A 10-ton hand crane 


Down 
ir 


spans the engine room for conyeni- 
ence in handling repair parts. In tl 





basement two Underwriter’s fire 





pumps are installed of 1,000 and 750 
gallons per minute capacity respect 


n Cupola Charging Flu 


ively. These pumps receive wat 


from the reservoir heretofore met 


Track Jre 


tioned and discharge into the mill 


yard hydrant system. The reservoir 





Ineli 


is supplied with water by a Gould's 

triplex power pump taking suction 

from the river, 1,700 feet distant. 
The entire plant is heated by means 


160 


of hot air on the American Blow 


Plant No.2 


Co.’s system, exhaust steam from tl 
engines being used to heat the 


i 
which is forced through pipes to vat 

















ous. parts of the foundry by blowe 








located at various points. 
CINCINNATI ASSOCIATED 
FOUNDRY. FOREMEN. 
Fic. 8—Layout oF THE FouNDRY oF THE Goutps Mrs. Co. The Associated Foundry Foremen 
of Cincinnati held their holiday me 


far end this trestle also spans the coal reference to Fig. 6 A portion of ing on the evening of Dec. 28. Pres 
of 


boxes the power plant. The stor- the dead end switch-back is at the ident C. H. Thomas, of the ~ Model 
age building is divided into a number right’ foreground of the picture and Foundry Co., Oakley, in which sé 
of bins and a hatchway is let into the the two lines.leading from this switch- ¢tal important local firms are int 


1 


roof above each bin through which back .into the storage building are ested, presided at the meeting which 
sand, coke, pig iron, ete, can be clearly shown. followed the usual dinner. Prof. John 
dumped from the cars directly into J. Porter, of the University of Ci 

the bins. The space under the tres- Pattern Storage. cinnati, addres<ed the members n 
tle and beyond the storage building Two pattern storage buildings have the subject of “Direct Castings from 


may also be used as a pig iron yard. been erected as shown in Fig. 7. Blast Furnace Metal,’ and James A. 





nw 
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Murphy, foreman of the Hooven-Ow- 
ens-Rentschler Co.’s foundry at Ham- 
lton, O., spoke “The Jobbing 
Foundry.” It was reported that Cin- 
cinnati may secure the 1909 meeting 
of the national 
this year goes to 


on 


which 
Toronto, Canada. It 
was decided to hold an early meeting 


organization, 


f the Cincinnati association in Day- 


ton, where John A. Logan, foundry 
superintendent of the National Cash 
Register Co, and a member of the 
Cincinnati local, will make all ar- 
rangements. An illustrated lecture 
on a new molding machine for com- 
plicated and special work was. ar- 


ranged for the next meeting, Jan. 25. 


HANDLING IRON IN THE 
FOUNDRY. 


At the regular monthly meeting of 


the Chicago Associated Foundry 
Foremen’s Association held  Sat- 
urday, Jan. 11, at the Lewis In 
stitute, Chicago, Eugene W. Smith 
read a paper entitled “The Various 
Methods of Inon Conveyance in the 
Foundry.” He said that the rapid 
levelopment of the molding machine 


nd various dev:ces for increasing the 


utput of foundries has necessitated 
corresponding increase in the speed 
§ melting and handling the iron. 


‘ontinuing, the speaker said: 
The first device of which I have any 
ladle 


runnions, some of which may still be in 


recollection was an ordinary on 


This device required clear gang- 
of 
nd pouring was done direct from the 


1s8e. 


iys and uniform heights molds 


dle. The advancement since then 

s been very rapid. 

\nother system provides for the 
of a largen ladle arranged on 

runnions and run on tracks in the 

‘or with turntables at crossings, the 


nn being conveyed from the cupola 


» the floors and poured into smaller 
dles. This system, except for very 
avy work and where iron is very 


luid, I do not consider very good, ‘as 
he delivery of iron is apt to be very 
low and unwieldy, entailing too much 
iste from chilling. 

There are a great many systems of 


erhead trolleys in use but great 
re should be exercised in choosing 
system to install. If the work 


heavy and the system will be sub- 
‘ted to heavy loads, there are sev- 
the 
nstruction that will give good ser- 


‘A 


il on market of heavy steel 


this class of work it jis ad- 


sable to consider the installation of 
electric overhead 


For 


traveler, as- 


ming that the cupol: is conveniently 
‘ated. 


For general i ght work where 
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used, I 
light trolley 


ordinary 150-pound ladles are 


favor any of the various 


systems. 


In this connection I would like to 
mention several of the most import- 
ant factors to be considered. The 
tracks should be smooth and as level 
as possible. If any incline is needed 
it should be in the direction the 
load is to be carried. If possible they 
should be free from switches and 
short curves. The wheels should be 
true and as light running as possible. 
As few ladles as possible should be 


direction and the de- 
livery should be very rapid. 

the had to 
the speed of one system and I found 


run in any one 


In past I occasion time 


that a man could run 150 feet and 
serve four smaller ladles on the floor 
and return to the cupola in 1% min- 
utes 

Under all circumstances speed and 
safety should be the first considera- 
tion. The light running overhead trol- 


ley systems I consider the best where 


distance is to be covered and the 
work is light and particularly so if 
hard iron is required. The cost of 
installation is not great and will soon 
pay for itself no matter what the 
size of the heats. 

With the light running trolley sys- 
tem and quick delivery, four men 
running 180-pound ladles should easily 
handle 8 tons per hour. Compare the 
up-to-date foundry with modern con- 
veying systems for iron, where mold- 
ers are paid for their knowledge of 
molding and not for their physical 
prowess, with the old time arnange- 
ment where men have done their regu- 
lar day’s task and, if it has been a 
good one, they are forced to face in 
the latter part of the day the task 
of lugging a large quantity of iron 
for several hours through the heat 
and dirt and smoke, and when this 
is over lie down outside of the shop 
on an old bottom board or rush off 
to the nearest “refreshment parlor,” 


unfitting themselves for the next day’s 
task. 

With up-to-date it 
longer necessary that such conditions 
should prevail and there is no good 
should not 
leave his shop the equal of any other 


methods is no 


reason why any molder 


mechanic in his appearance, or be as 


well prepared to enjoy his evening 
at home. 

If for no other reason than its 
humane feature, no foundry should be 
without some system of conveying 
the iron mechanically and no matter 
what system is installed it is es- 


sential that the iron be delivered to 


any the in 


best 


part of 
possible 


shop 
condition. 


PHILADELPHIA FOUNDRY 
FOREMEN. 

A large number of apprentices from 
the foundries in Philadelphia and vi- 
cinity attended monthly meet- 
ing of the Philadelphia Foundry Fore- 
men held on Jan. 13, at Dental Hall, 
Philadelphia. The apprentices were 
addressed by J. Sherwood Rooke, in- 
structor in mechanical drawing at the 
Spring Garden institute. He discussed 
the education of apprentices in work 
shops and the 
the importance of embracing every op- 
portunity 
time 


the 


impressed upon boys 


for utilizing their spare 


He 


pointed out that sacrifices must neces- 


fon educational purposes. 


sarily be made to gain high positions 


in any trade or profession, but the 
results in later years amply repay 
any efforts that have been made. 


said that the 
time spent in the foundry is to some 


Among other things he 


their school of instruction and he im- 
the the 
portance of devoting all this time to 


pressed on apprentices im- 


the work at which they are engaged. 
Attention to the 
importance of good reading matter. 


was also directed 


USE OF ANTIMONY. 


By J. F. BucCHANAN 
Small additions of antimony give in- 
creased hardness and _ elasticity to 


aluminum, and many of the modern 
alloys have antimony up to 2 per cent. 
A very strong, hard, close-grained al- 
loy is made with copper, 66 per cent; 
nickel, 24 per cent, and aluminum, 10 
per cent. When polished, this alloy 
has the color of 10 karat gold, and in 
alloying, the aluminum is put into the 
crucible after the other metals have 
become liquid. 


MALLEABLE SCRAP. 
By W. J. Keep 

Question:—We have more malleable 
scrap on hand than we can _ success- 
fully use, consisting of couplers, post 
brackets, brake wheels, brake brack- 
ets, and a lot of other car and engine 
parts. Our heats average 8 to 10 
tons daily and use very little 
scrap in our mixture. We would like 
to know how we could use up these 
malleables. 

Answer:—It is generally understood 
that malleable scrap cannot be used 
for gray iron castings, but I would 
be tempted to add ferro-silicon until 
the iron is soft and then pour it into 
work that it would be best adapted 
for. 


we 
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While foundry trade 
conditions did not ma- 
terially improve during 
January, nevertheless the 
gray iron jobbing shops 
report considerable repair work from 
inoperative plants that are preparing 
to resume operations. A slightly im- 
proved demand is also noted for mal- 
leable castings, a number of 
works having resumed during the 
There is little demand for 
steel castings and prices are declin- 
ing. Pig iron quotations 
dropped to a basis of $12, Birming- 
ham, for No. 2, and $16 has been 
asked in the Mahoning and Shenango 
valleys for northern grades. Owing 
to the increased cost of miaking south- 
ern iron it is doubtful if prices will 
recede further, although the disagree- 
ment among northern operators at 
Youngstown recently may foreshadow 
further concessions. Buying is for 
immediate requirements only, and the 
large contracts recently placed were 
closed to cover sales of cast iron pipe 
for spring delivery. From figures 
now available it is estimated that the 
country’s pig iron production during 
1907 reached a _ total of 25,750,000 
tons, an increase over the previous 
year of 450,000 tons. Had there not 
been the sudden slowing down dur- 
ing the closing months of last year, 
the gain would have been at least 


2,000,000 tons. 


Trade 
Outlook 


idle 


month. 


have 


The malleable industry 
has recorded greater 
growth in 
than any 


Malleable 
Cast Iron 
in 1907 


recent years 
other branch 

of the foundry trade. 
The production, which last year 
reached a total of 969,399 tons, is sec- 
ond only to the output of gray iron 
sections and is several hundred thou- 
sand tons greater than the yearly pro- 
duction of steel castings. This phe- 
nomenal development is the more re- 
markable in view of the rapid substi- 
tution of railroad parts by rolled and 
cast steel sections. Within 18 months 
no less than 13 new plants have 
become operative, and the* producing 
capacity will be still further increased 
when the four new works under erec- 
tion are completed. The extensive 
use of cupolas for melting iron for 
malleable purposes is surprising, 42 
furnaces of this type being operated. 
Their total production is small, how- 
ever, and is considerably less than 
that of the 21 open-hearth furnaces. 
That air furnaces, with all their im- 
perfections, are preferred is shown by 
the preponderance of this type. Ad- 
ditions to the melting capacities of 
existing plants during the year have 
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been unusually heavy and the tend- 
ency is towards larger furnaces rather 
than an increase in the number of 
smaller ones. The use of molding 
machines has been a factor in in- 
creasing the number of heats per day 
and the general efficiency of these 
works has been raised by the instal- 
lation of this labor-saving equipment. 
In the compilation of these statistics 
great care was exercised to secure 
data representative of actual opera 
tions, and with only a few exceptions, 
the manufacturers generously furnished 
all of the necessary information re 
quested. 


Announcement of the 
Prize Contest awards in the prize con 
Awards test conducted by Tui 
in March Founpry has been de 

ferred one month. Th. 
March issue will therefore contain the 
four prize winning articles, as well as 
several of the others that were sub- 
mitted. The careful consideration of 
the mass of manuscript received from 
practically every civilized country in 
the world involved a 
amount of work and so many 
methods, short cuts and kinks were 
déscribed that the task of making the 
awards is a difficult one. Several ar 
ticles have been received from Aus 
tralia and European foundry practice 
has been touched upon by several au 
thors. The articles accepted, and not 
sharing in the prize distribution, will 
be published in the next few months 
The prize contest has proved so suc 
cessful that it will hereafter be made 
an annual feature. 


tremendous 
nove! 


Little does a young 
man realize how he is 
judged by the company 
he keeps, how he dis- 
plays in his own char- 


Personal 
Association 


acter the type of his associates. We 
are apt to think only of the moral 
aspect of the question, but the intel- 
lectual influence is equally strong in 
determining character and _ ability. 
Let any one keep careful record for 
a single week of the way in which 
his waking hours are spent. Unless 
he is still a student, or an exception 
to the rule, he will be greatly sur- 
prised to discover what a very small 
portion of his time is definitely de 
voted to _ intellectual advancement. 
He need not classify study or read- 
ing alone under this heading. The 
mental uplift of conversation with 
cultured or ambitious, thinking asso- 
ciates is also to be measured at full 
value. It may not be easy to follow 
Edward Everett Hale’s advice, to at 
least once a day talk with some one 
who is your superior; it may be hard 
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on the superior, but the motive 
should be fostered. There are hours 
aside from work or pleasure that 
should mark intellectual advancement. 
They may be devoted to the friend- 
ship of good books, or of good men 
ind women, but friends there should 
be, for the human element in their 
influence must not be overlooked. It 
should be recognized as the best that 
goes to make life worth living. 


PERSONAL. 

J. C. Miller, formerly sales agent of 
the Columbus Iron & Steel Co., Co- 
lumbus, manufacturer of Bessemer, 
basic, malleable and foundry iron, has 
been elected secretary of that con- 
cem. 

Walter B. Snow, Boston, formerly 
president of the New England Found- 
rymen’s Association, now engaged in 
independent practice as publicity engi- 
neer, has been elected an honorary 
member of that organization. 

A. L. Roberts, associated with the 
Morgan Engineering Co., Alliance, 
O., for 18 years, has been appointed 
mechanical and designing engineer for 
Pawling & Harnischfeger, manufac- 
turers of traveling cranes. 

W. H. McFadden, vice president and 
general manager of the Mackintosh- 
Hemphill Co., Pittsburg, has returned 
from a European tour. 

A. A. Holmes, formerly mechanical 
engineer for the U. S. Brick Co., 
Reading, Pa., has been elected presi- 
dent of the Hancock-Holmes Foundry 
& Machine Co., Atlanta, Ga., recently 
organized. 

J. F. Gaffney, manager of the To- 
ronto, Canada, branch of the Domin- 
ion Foundry Supply Co., during the 
last two years, has resigned to ac- 
cept the position of superintendent of 
the John McDougall Caledonian Iron 
Works Co., Montreal, Canada. Mr. 
Gaffney was formerly foundry super- 
intendent of the Allis-Chalmers-Bullock 
LO. 

Richard Moldenke, secretary of the 
\merican Foundrymen’s Association, 
Watchung, N. J., has been appointed a 
member of the board of managers of 
the New Jersey State Charitable In- 
stitutions, by Governor Stokes. 


OBITUARY. 


Alexander W. Slocum, a well known 
cr wheel foundryman, died at his 
home in Pittsburg, Dec. 31, at the 
axe of 44. Mr. Slocum was born in 
New York and completed his educa- 
ton in Columbia University and was 
later connected with many large car 
Wheel manufacturers in this country 
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and Europe. In 1896 he was sent by 
a Buffalo company to erect and put 
in operation a car wheel plant at 
Budapest, Austria, and one at Leo- 
bras, Germany. He was instrumental 
in founding and developing’ the 
Pennsylvania Car Wheel Co., of Mc- 
Kees Rocks, Pa., afterward absorbed 
by the Schoen Pressed Steel Car 
Co. He was one of the promotors 
of the Keystone Car Wheel Co., 
which later became the National 
Car Wheel Co., Pittsburg. In 1906, 
he was employed by the Dickson Car 
Wheel Co., Houston, Tex., to build 
its new car wheel foundry, which he 
completed about 60 days before his 
death. Mr Slocum was a member and 
former president of the Pittsburg 
Foundrymen’s Association, a member 
of the Engineers’ Society of Western 
Pennsylvania and other organizations. 

Isaac Reese, a pioneer iron manu- 
facturer and later identified with the 
fire brick industry, died Jan. 1, at his 
home in Pittsburg, as the result of a 
fall from a street car a few weeks 
before. Mr. Reese was 87 years of 
age. His family came to this country 
from Wales in 1832 and settled in 
Pittsburg, where his father, William 
Reese, became a prominent iron man- 
ufacturer. His sons, Isaac and Jacob, 
were associated with him in the build- 
ing of blast furnaces. Later, Isaac 
Reese took up the manufacture of 
fire brick under the firm name of Isaac 
Reese & Sons, and established plants 
at Osceola Mills, Manorville and Kit- 
taning, Pa. When the consolidation of 
various brick interests was effected 
several years ago, Mr. Reese retired 
from active business life. 


MELTING CAST IRON BORINGS 
IN THE CUPOLA. 
By T. SHaw 

In answer to the inquiry made in 
the January issue of Tue Founory, 
regarding the best method of melt- 
ing cast iron borings in the cupola, I 
have a suggestion to offer that has 
given me excellent results in the past. 
When charging the cupola, I usually 
lay about 200 pounds of small scrap 
evenly on the bed of coke, and on 
top of this layer I charge from 100 
to 200 pounds of borings. I then com- 
plete the charging ofthe furnace in the 
usual way, the weight of the pig iron 
being sufficient to prevent the borings 
from being blown out of the stack. 
Some of the borings are, of course, 
lost in this way, but the speed of the 
blower can be regulated and the blast 
can be kept down to eight or ten 
ounces. 

Before bedding in the last two 
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charges, it is advisable to reduce the 
speed of the blower about one-half, 
as ‘the greatest loss will occur at this 
time, if the furnace is not properly 
controlled. 

Another method that has given good 
results provides for the charging of 
the borings when the furnace is run- 
ning low and after the molds have 
all been poured. The entire charge 
of borings can be made, amounting to 
2,000 pounds, and can be melted with 
a small amount of coke, as the fur- 
nace is hot enough at this time to 
almost melt these small particles of 
iron. This iron will be suitable to 
tun in the pig bed. The borings can 
also ‘be thrown onto the pigs while 
still in a molten state, and it will be 
found that a considerable quantity will 
be absorbed and held in this way. 


OBERMAYER BULLETIN. 


The January number of the Obermay- 
er Bulletin, issued by the S. Obermayer 
Co., Cincinnati, manufacturer of foun- 
dry supplies, among other interesting 
features contains a description of the 
Rillton facing mill operated by this 
concern. The manufacture of sea coal 
is outlined in this article, which is 
printed on an insert of heavy coated 
paper. The new illuminated cover, 
portraying the pouring of a large 
casting, immeasurably adds to the at- 
tractiveness of the Bulletin. 


CLEVELAND ASSOCIATED 
FOUNDRY FOREMEN. 


At the meeting of the Cleveland As- 
sociated Foundry Foremen held at the 
American House, Cleveland, Saturday, 
Jan. 20, J. S. Smith of the J. D. Smith 
Foundry Supply Co., was elected sec- 
retary and treasurer to succeed Henry 
M. Lane. Hugh McKenzie was re- 
elected president, and L. Bernard, 
first vice president. Mr. Smith will 
make an earnest effort to rejuvenate 
the organization and the special pro- 
gram outlined for the February meet- 
ing will undoubtedly result in a large 
attendance. 


STATUARY AND TABLET 
BRONZE. 
By C. VIcKERS 
Question :—Kindly give us the best 
mixtures for statuary bronze and tablets. 
Answer:—The United States standard 
statuary alloy follows: Copper, 90 
pounds; zinc, 7 pounds; tin, 3 pounds; 
lead, 8 ounces. The alloy used by Bu- 
reau Bros. from the early sixties to 
some time in the eighties consisted of 
copper, 90 pounds; zinc, 5 pounds; tin, 
5 pounds, and lead, 8 ounces. 






























































FOUNDRY & PATTERN SHOP EQUIPMENT 


Revolving Oil Stone Tool Grinder—Ladle Dauber 
—Modern Core Oven—Malleable Furnace Grate 


HE REVOLVING oil stone uni- 
cues tool grinder designed for 
use in pattern shops and wood- 
working establishments, shown in the 
accompanying illustrations, is manufac- 
tured by the Mummert, Wolf & Dixon 


Co., Hanover, Pa. 


Several advantages 
are claimed for this machine, in that 
it can be used for grinding long knives 
and for sharpening all kinds of edge 
tools. The 


grinder, instead of being 
equipped with the 


ordinary emery 
wheels, has oil stones mounted on its 
arbor. One is comparatively coarse 
grained for fast grinding, and the 
other has a finer grain for giving the 
knife a smooth, keen edge. Fig. 1 
shows a rear view of the machine and 
Fig. 2 a front view, with the knife 
grinding atttachment removed. 

The arbor carries two oil stones. 
On the end of the main spindle is 
a grinding cone for sharpening pat- 
termakers’ gouges, and at the _ back, 
as shown in Fig. 1, is a small grind- 
ing wheel for general light grinding. 
The wheel arbor is driven by a belt 
from a driving shaft mounted on a 
base at right angles with the arbor 
and an idler pulley serves to take 
up the stretch of the belt. 

The pulleys are located at the rear, 
which keeps the driving belt out of 
the way, and it can be conveniently 
run to an overhead shaft or one be- 
low the floor. The knife grinding at- 
tachment is automatic and has a strong 
and rigid knife bar so that the knife 
can be easily attached and removed. 
The ban is adjustable so that either 
blunt 


ground and the attachment is swiveled 


an acute or angle may be 
at the center to permit bringing the 
of the 
wheels. These attachments are made 
for 30, 40 and 50-inch knives. To 
remove the attachment requires little 


work in contact with either 


effort, as hand screws are provided for 
holding the device. For this reason this 
attachment can be applied only as re- 
quired. a 

Before starting the machine it is 
advisable to have the oil stone wheels 
thoroughly saturated with kerosene. 
The wheels rapidly absorb the oil and 
when not in operation appear to be 
dry, but 


when running at a _ high 


speed tthe centrifugal force causes 
the oil to work to the surface. It 
is not thrown off, however, on account 
of the adhesion of the oil to the 
stone. 

The oil serves two purposes. By 
surface of the 
moist it prevents the tool from heat- 


keeping the wheels 
ing and the surface of the stones is 
kept clean and sharp and glazing is 
prevented. After the stones have been 
saturated, it is only necessary to ap- 
ply a few drops of oil occasionally. 
The regular equipment of the grinder 
includes two oil stone wheels 8 inches 
in diameter by 2 inch face, one grind- 
ing cone 3 inches in diameter by 5 
inches long and one grinding wheel 
3 inches in diameter by 3-16 inch 


thick. The tight and loose pulleys are 


6 inches in diameter by 2 inch face 
and are intended to be run at 260 
revolutions per minute. 





DAILY CUPOLA RECORDS. 


It is generally recognized by suc 
cessful manufacturers that next in im 
portance to the choice of foundry ap- 
paratus is its proper adaptation. Much 
modern equipment would give better 
results if more attention were given 
to its application. To know at all 
times the that is being ac- 
complished by the blower and cupola, 
careful records should be kept of all 
material used, of 


work 


the operating con- 
ditions and the resultant metal. These 
records will show whether or not the 
equipment is adapted to the work. 
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The B. F. Sturtevant Co., Hyde 
Park, Mass., realizing the value of 
these necords, has prepared a daily 


cupola report attractively printed on 
card stock that provides a form for 
all necessary data and is 
1 convenient means for preserving a 
permanent record. Each report cov- 
ers a period of one month and the 


recording 


February form will be sent to any 
foundry on request. 
The report contains spaces for the 


various grades of pig iron and scrap 
charged, the amount of coke and lime- 
stone consumed, the total metal, the 


weight of sprues, pig bed, etc., av- 
erage pressure, the time when the 
blast was applied, bottom dropped, 


dead heap, the total number of good 
castings, and the percentage of good 
castings in the melt. 

In summarizing the cupola test, the 
following information is desired: Size 
ind make of cupola, together with the 
diameter inside of 
of tuyeres, 


number 
charging 
loor, above the tuyeres, type of blow- 
er and method of driving, kind of fuel, 
weight of first of fuel 
iron in pounds and succeeding charges 


the lining, 


height of tthe 


charge and 
of fuel and iron, the time when the 
re was started, blast on and bottom 
cropped, kind of iron used, ratio of 
scrap to pig and metal to fuel, total 
and limestone charged in 


iron, coke 


pounds, average revolutions per minute 
§ blower, average and maximum blast 
pressures in ounces, maximum air in 
ubic feet per minute, maximum hun- 


lred horsepower to blower, ratio of 
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of iron 
of the 


melting, volume of air per ton 


per hour, and the duration 


heat. 


LADLE DAUBER. 


The machine shown in the accom- 
panying designed for 
daubing or lining ladles with sand or 
clay intended to the 
necessity of daubing these ladles by 
hand, which entails considerable work. 
After the linings have been 
knocked out of the ladles and after 
the amount of mud required to daub 
the ladle is 
placed on the machine and is clamped 

The plunger is 
all of the 
through a 
the ladle and the 
plunger. The plunger is designed to 
shape the top of 
the ladle and no further lining of the 
leaves the 
movement 


illustration. is 


and is obviate 


old 


them is placed inside, 


in a rigid position. 


then released «and excess 


mud is forced out 


space left between 


lining around the 


required after it 
The 
of the plunger can be regulated with- 
according to the 


ladle is 
machine. downward 
in required limits 
size of the ladle. 
By the use of this machine it is 
impossible to daub the ladle unevenly 
and are no ir- 


of 


which 


consequently, ‘there 


amount metal 
hold, 


annoyance to 


regularities in the 
that a ladle 
much The 
ladle with 


any available power or can be driven 


will causes 


molder 


so 


dauber can be connected 


by an independent motor. It requires 


about as much space as an ordinary 
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LADLE DAUBER 


drill press and has been designed and 
is being built by Charles Bartholomai, 
W. G. Stockham, and G. R. Deming, 
Piqua, O. 


THE PROGRESSIVE SPIRIT. 


The S. Obermayer Co., Cincinnati, 
manufacturer of foundry supplies, is 
enclosing with its 
respondence that contain pertinent sug- 
gestions which, if followed, will greatly 
aid in restoring confidence and will 
insure the return of the circulating 
medium to its channels. The 
first reads 


two cards cor- 


proper 
as follows: 

enclosed check 
the 
hope that you will immediately con- 


tinue it on its way to do its full share 


“In sending you the 


for oun account, we do so with 


in restoring confidence and _ prosperity 
for us all. The spirit of patriotic co- 
operation should govern us all at 


this time—the most practical method 
is first to pay bills we 
American merchants and manufacturers 


the owe. 
have never been found wanting in a 
patriotic emergency. Put your should- 
er to the wheel with the rest of us— 


NOW.” 


The second, designed to reach the 
man who signs the checks, is given 
below: 


“The spirit of patriotic financial co- 
operation should govern us all at this 


time—the most practical method is 
for us to pay each other the bills 
we owe. We are doing what we can 


in that direction. Will you help us? 
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Fic. 1—INTERIOR View oF MopeRN CorE OVEN SHOWING ARRANGEMENT OF SHELVES 


We will 
mittance on its way immediately up- 
to do its full 
restoring confidence and prosperity for 


promise to start your re- 


on receipt share in 


us all.” 


THE MODERN CORE OVEN. 


The heat for drying the cores in 
the oven shown in Figs. 1 and 2 is 


admitted from the fire box under- 


neath jit, through numerous’ small 


openings in the brick floor arched over 
underneath the 


the fire box and 


nest of revolving core shelves. In 
this way the temperature is evenly 
maintained throughout the baking 


uniformly 


chamber and the 
baked. 


The shelves or reels are half circles 


cores are 


instead of quadrants, which practically 


double the baking capacity of the 


oven and permit the handling of 


work up to 6 feet long. Each section 
also contains shelves of various sizes 
up to 6 feet long to accommodate a 
wide range of different sizes of cores. 
The shelves are closed automatically 
when opened for loading, as shown 
in Fig. 1, which prevents the cooling 
of the oven. The ovens are of heavy 
steel construction and are made up in 
sections 7 feet square to form any 
length of oven required. An oven 28 
feet long and 7 feet wide will easily 
serve from 50 to 75 coremakers on 


ordinary work. 


The oven is built by 
the Buffalo Furnace Works, Buffalo. 


NEW METALLURGICAL PLANT. 


George G. Blackwell Sons & Co., 
Ltd., Liverpool, England, have erected 
at Garston a new metallurgical plant 
for the manufacture of alloys and the 
rarer metals. This applies especially 
to tungsten, for the steel trade. Gars- 
ton is « suburb of Liverpool, and the 
company’s works are located adjacent 
to the Garston docks, and also to 


the L. & N. W. and Midland railways. 


Fic. 2—Mopern Core Oven SHOwING Firinc Pit 
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Facilities for handling the supply of 
ores and the forwarding of alloys 
and metals are therefore both eco- 
nomic and convenient. Before this 
plant was built, England relied chiefly 
for its supply of tungsten upon im- 
portations from Germany. The tung- 
sten manufactured by this concern is 
guaranteed to contain from 96 to 98 
per cent of tungsten, and is practical- 
ly free from carbon and othen dele- 
terious matter. This concern has also 
made extensive experiments with 
molybdenum and is supplying the trade 
with : his metal in the form of molyb- 
denum metal powder and ferro-mo 
lybdenum, containing respectively 50 
and 80 per cent of molybdenum. 


MALLEABLE FURNACE GRATE. 


One important feature of the mal 
leable furnace grate shown in the ac- 
companying illustration, manufactured 
by the Cyclone Grate Bar Co., Buf- 
falo, consists of its rocking movement, 
insuring a clean fire and a free dis- 
tribution of air. The fire can also 
be dropped when necessary and a 
new fire can be built before the tem- 
perature of the furnace has_ been 
materially reduced. The grate de- 
signed for malleable iron practice is 
made up of bars ranging in length 
from 18 to 30 inches, having a width 
across the top or face of 11% inches. 
These sections set crosswise in their 
independent frame, which is supported 
in the brick work of the furnace. The 
bars are double trussed lengthwise, as 
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shown in Fig. 2, with clips running 
across them. The trusses and the 
clips are cast solid. The clips on the 
face are usually -inch and the air 
space between them is of equal size. 
The grates, however, have been built 
with 34-inch clips and air spaces 1% 
inches between them. The design in 
this respect depends entirely upon the 
fuel which is to be used. 

The clips taper from the face of 
the grate to the under side which en- 
larges the air space to twice the ca- 
pacity underneath as compared with 
that of its upper face. When shaken, 
the grate can be rocked up and down 
5 inches without opening the space 
between the bars, which remains at 
S-inch during the nocking movement, 
thus preventing the dropping and wast- 
ing of unburned fuel. The bar also 
has a backward and forward move- 
ment of 1% inches, which shakes the 
ashes off the bottom without disturb- 
ing the fuel bed. When turned to 
the dumping position a space of 7 
inches is opened between the bars and 
the entire residue of the fuel is pre- 
cipitated into the*ash pit without com- 
ing in contact with any of the operat- 
ing parts of the grate. 


TRADE NOTES. 


The Alaska Graphite Co., Oakland, 
Cal., recently delivered its first ship- 
ment of grapaite from its mines in 
the Port Clarence district of Alaska. 
The deposits are extensive, and the 
graphite is unusually well adapted 
for foundry work. The property will 
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be worked on an extensive scale this 
year. 


The Northern Engineering Works, 
Detroit, Mich., has recently installed 
Newten cupolas in the plants of the 
L. H. Goodnow Co., Fitchburg, Mass., 
and the Seattle Car Manufacturing Co., 
Youngstown, Wash. 

Geo. F. Crivel & Co., Buffalo, deal- 
ers in foundry supplies and equipment, 
report their first year’s trade as highly 
satisfactory. A large number of con- 
tracts have recently been closed and 
indications point to a greatly increased 
trade during 1908. 
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The E. H. Mumford Co., Philadel- 
phia, has acquired all patent rights and 
molding machines and equipment of 
Ph. Bonvillain & E. Ronceray in the 
United States. The offices of the 
E. H. Mumford Co. will be removed 
from Seventh and Callow Hill streets 
to 1315 Race street, where the French 
machines have been installed as a 
working exhibit. 

The Philadelphia Tramrail Co., 1009 
Drexel building, Philadelphia, manu- 
facturer of overhead tramrails and 
conveying systems, has been organized 
by Charles B. Leonard, Harry B. Rus- 
sell and C. H. Fries. The latter was 
formerly with the Moyer Tramrail 
Co., and is now acting in the capacity 
of sales agent for this concern. 

The Bristol Co., Waterbury, Conn., 
has been awarded a silver medal for 
its recording instruments exhibited at 
the Jamestown exposition. 


An exceedingly attractive calendar, 
showing the Matinee Girl in all her 
resplendent glory, is being sent to 
the trade by the Western Foundry 
Supply Co., manufacturer of ferro-al- 
loys, facings, foundry .supplies, etc., 99 
John street, New York, and East St. 
Louis, Ill. 

The brass foundry heretofore operat- 
ed by Miles Sweeny at 73 Hamilton 
street, Newark, N. J., has been pur- 
chased by Charles Redlinghouse, who 
has made several improvements to 
the plant. These include the instal- 
lation of a new core oven designed 
and built by E. E. Steiner, of Newark. 

The Dehevoise-Anderson Co., sell- 
ing agents for pig iron, coal, coke and 


other foundry supplies, with offices at 
95 Liberty street, New York, has 
taken the exclusive eastern’ sales 
agency for the products of the Mid- 
vale Mining & Mfg. Co., St. Louis. 
These include prepared ferro-mangan- 
ese, ferro-silicon, silico-manganese and 
a special preparation known as car- 
bonese. The Midvale company has 
been supplying these products to the 
foundry trade for more than ten years. 


The E. B. Van Wagner Mfg. Co., 
Syracuse, N. Y., recently incorporated, 
manufactures finished metal castings 
from alloys especially prepared by it. 
Charles Van Wagner, who is presi- 
dent and actively interested in the 
company, was for 25 years the senior 
partner of the Empire Metal Co, 
Syracuse, but sold his interest in the 
latter last May. The Empire Metal 
Co. manufactured babbitt metal and 
all grades of metal alloys and pro- 
duced the metal used by the H. H. 
Franklin Mfg. Co. in its die castings 
and known as Franklin metal. Mr. 
Van Wagner is now giving his entire 
attention to producing new and im- 
proved alloys, which the company is 
offering to the trade. 


The Dayton Malleable Iron Co, 
Dayton, O., has added a three-motor 
electric traveling crane, having a 35- 
foot span. The crane runway, as well 
as the crane, were furnished by the 
Northern Engineering Works, Detroit. 

The Northern Engineering Works, 
Detroit, has. recently installed a No. 
54 Newten cupola in the plant of the 
Standard Pulley Co., Cincinnati. Cu- 
polas have also recently been shipped 
to Havre, France, and Genoa, Italy. 
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C. W. Hill & Co., 201 Woodward 


building, Birmingham, Ala., have been 
appointed special representatives for 
the southern states for Pawling & 


Harnischfeger, Milwaukee, builders of 
drill- 


. traveling cranes and horizontal 


ing and boring machines. 





FOUNDRY ELEVATING 
SCREENING MACHINE. 


The Mfg. 


Aurora, designed 


AND 


Stephens-Adamson Co., 
Li., and 
built for a steel foundry the machine 
the 
is a 


recently 


in accompanying illustra- 


It 


large 


shown 


tion. device intended to ef- 


fect a saving in labor as 


ap- 
plied to the elevating and screening 


ELEVATING 


I-OUNDRY 


of sand used in large molding ma- 


chines. In outline it is an endless 
chain bucket elevator and conveyor 
by which the sand _ is_ scooped 
from the pile on the floor and 
raised into a_ series of hoppers 
ready for use as_ required, having 
been screened in the meantime. For 
this operation only one attendant is 
necessary and the control of the en- 


tire machine is easily accomplished by 
him, 

The buckets are 12 x 24-inch, of the 
gravity discharge type and hung on a 
has idler 


end at the rear of the machine so that 


if L 


steel roller chain which an 


as the pile of sand decreases in 
height the digging end of the con- 
veyor may be lowered the required 
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amount taking 


A heavy 


by the operator, by 
of the idler slack. 
digging drum is mounted 
the chain sprocket shaft at the 
digging end and it is lowered to the 


sand by means of a friction mechan- 


up 
cast 
on 


some 
iron 


ism. 

The buckets empty into a trough 
above the screens. Gates in this trough 
distribute the sand evenly to the 
screens where nails and pieces of iron 
removed from the the re- 
jections being discharged on one side 
and the sand on the other into the 
hoppers which connect with the mold- 
machine. The 


has a_ vertical 


are sand, 


machine 
lift of 


ing 
built 


already 
14 feet 





































































































































AND SCREENING MACHINE 


and a horizontal conveying length of 
21 feet. 

The 
120 


operated 


machine elevates and screens 


It is 
motior, 


tons of sand per hour. 


by an_ individual is 


self-contained and be modified 


to 


can 


handle and screen other materials 


as well as sand. 


SHRINK-HOLES. 


prevent 

to avoid changes in 
thickness casting. If that 
portion of the casting that is unusual- 
thick does not have to 
chined, a chill at that point 
cause the iron to solidify first on ac- 
count effect the 


To 


visable 


is ad- 


shrink-holes it 
sudden 


the of a 


ly be ma- 


will 


of the chilling of 
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cold iron. If the heavy section must 
be machined a heavy riser over that 


point will overcome the tendency to 


shrink. Heavy spots should there- 
fore be avoided in castings: by the 
designer. 


MIXTURE FOR CLEANING 


BRASS. 
One part of Roche alum and 16 
parts of water. The article to be 
cleaned shou'd be warmed and then 


rubbed with this mixture and finished 
with fine tripoll. 





TRADE PUBLICATIONS. 


MELTING FURNACES AND CORE 
OVENS.—Buffalo Furnace Works, Buffalo. 
Twelve page catalog devoted to a description 


of malleable melting furnaces and core ovens. 
The melting furnace, 
ranging from 


which is built in sizes 


10 to 30 tons capacity, was de- 


scribed in the July issue of THe Founpry. A 
new core oven is also illustrated, provided 
with shelves or reels constructed in half cir- 
cles instead of quadrants. These permit of 


the handling of work up to 6 feet in length. 
The ovens are built in sections 7 feet square. 
GRAPHITE PRODUCTS.—Pettinos 
Pa. Forty-five 
description of 


concern, 


™ 
»TOS., 


Bethlehem, page catalog de- 


voted to a the graphite prod- 


ucts made by this embracing those 


- . . . 
made from American, Ceylon, German and 


Mexican 
voted to 
Standard 


facings, 


de- 
the 


other 


graphites. Considerable space is 


plumbago facing, as well as 


core wash or blacking and 


including pine charcoal, 


mineral, an- 
thracite, coke, carbon, soapstone, tale, and 
mold wash facings. Plumbago crucibles are 


also shown, as well as graphite for lubricating 
The 
log is handsomely illustrated with views show- 
the of 


material 


purposes and pipe joint compound. cata- 


assorting in the 
of the 


and foundry 


ing plumbago Ceylon, 


packing and the company’s 


graphite 
} 


facing plant at Bethle- 





iem. 
LIFTING MAGNETS. 


& Supply Co., 





-Electric Controller 


Cleveland. Thirty-two page 


catalog printed on heavy coated paper, hand- 


an embossed 
of the 
their 


somely illustrated, with cover, 


devoted to a description various types 


of lifting magnets and made _ by 


The 
for 


r open-hearth furnaces, loading scrap, tubing, 


uses 


this concern. magnets as_ pictorially 


shown used 


fi 


are loading charging boxes 


into 
skull 


rails, ete., unloading iron, 


for 


cars, pig 
handling crackers breaking scrap, 


lifting 


plates, angles, billets, crop ends, etc. 
\ list of the users of these magnets is also 
included. 

STEAM PUMPS.—A. S. Cameron Steam 
Pump Works, New York. Standard size cata- 
log, 157 pages, devoted to a description of 
the various sizes and types of pumps made by 
this concern. Considerable useful engineering 


data is 


i included. 
PUMPING MACHINERY.—Knowles Steam 
Works, New York. 
173 pages. Contains a 
of the 
power plant 


also 


Pump 


K-800, 


General catalog, 


complete de- 
and 


this 


scription condensers 


built 


steam pumps, 


other machinery by 


concern. 
FOUNDRY EQUIPMENT. 


- Manufacturing, 


Equipment & Engineering Co., Boston. This 
concern is sending out a number of folders 
and leaflets describing its stock racks, im- 
proved soda and potash kettles, cylindrical 
metal lockers and all-metal stools. 
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The Wm. H. Page Boiler Co., Norwich, 
Conn., now operating foundries at that point 
and at Exeter, N. H., has outgrown the ca- 
pacity of these plants and is preparing to con- 
centrate its business at Meadville, Pa., where 
a new plant will be ready for operation about 
Feb. 1. This plant is being constructed in 
the shape of a “U,” with tracks running down 
the middle and yard space between the tracks 
and the buildings on either side. Each leg of 
the “U” will be 500 feet in length and the 
buildings will be 90 feet in their shorter di- 
mensions. One leg and the connecting struc- 
ture will accommodate the foundry and ma- 
chine shop, the office will occupy a corner of 
the other leg and the storehouse will complete 
the letter. The plant will be equipped through- 
out with electricity, generated on the ground 
and with compressed air. Trolleys will be 
electrically driven. The melting capacity will 
be 21 tons an hour. The Page company now 
operates a plant at Norwich, where it has 
been in business for more than a half cen- 
tury, and the foundry of the Exeter Machine 
Works at Exeter. Both plants will be aban- 
doned when the Meadville plant is completed. 
C. Theodore Campbell is manager of the 
company’s New York office, 713 Park Row 
building. 

The Hardwick Foundry & Machine Co., Dal- 
las, Tex., has recently completed its new 
foundry and machine shop. The melting 
equipment consists of a 72-inch cupola and 
the foundry is commanded by a 10-ton electric 
traveling crane. S. W. Hardwick is vice pres- 
ident and general manager, and H. F. Wesson, 
foundry superintendent. 


The Dallas Gin & Foundry Co., Dallas, Tex., 
has leased its plants to the Southern Foundry 
Co. This concern will engage in the manu- 
facture of cotton gins. 

The Kent Mfg. Co., Kent, O., has been 
succeeded by the Venango Mfg. Co., Franklin, 
Pa. This-concern is engaged in the manufac- 
ture of railway supplies. 

Articles of incorporation have been filed by 
the Maysville Foundry & 
Maysville, Ky., with a 


Engineering Co., 
capital of $50,000. 
Among those interested in the new enterprise 
are: E. P. Browning, S. P. 
J. W.. Fitzgerald. 

At a recent meeting. of the Trustees of the 
Commons, New Castle, Del., the agreement 
with the Tropenas Steel Co. to purchase for 
that company 100 acres of land at a cost of 
$7,900, was accepted and the deal closed. The 
binds itself to place the plant in 
Sept. 1, 1909, and to operate 
continuously for a period of 10 years or for- 
feit the property to the trustees. 

& Foundry Co., St. 


Browning, and 


company 
operation by 


The American Stove 
Joseph, Mo., has been incorporated with an 
authorized capital of $25,000 by Joseph L. 
Freeland, W. E. Thompson and D. C. Reeves. 


The Logansport Radiator & Equipment Co., 
Logansport, Ind., has been organized with a 
capital stock of $50,000. J. F. Digan, Geo. 
L. K. Morrow and John O’Donnell have been 
elected directors. 

The Bartlesville Foundry & Machine Works, 
Bartlesville, Okla., has placed its new plant in 
operation. 

The Powers-Maxwell Foundry Co., Negley, 
O., has been chartered by E. W. Powers, S. 
E. Maxwell, E. I. Moore, F. A. Bricker, and 
R. P. Grist, with a capital of $10,000. 
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The Gonder & Birch Co., Elm Grove, W. 
Va., has been incorporated to operate a foun- 
dry and machine shop. The capital stock of 
the company is $10,000, and the incorporators 
are: William Birch, William Gonder and 
George Leinweber. 

The General Electric Co. expects to have its 
new foundry now under construction at Pitts- 
field, Mass., in operation early next summer. 
The building is 175 x 400 feet. 


The Arcade Malleable Iron Co., Worcester, 
Mass., has removed from its old works on 
Washington square and is now operating its 
remodeled plant at Albany and Muskeego 
streets, with a force of 100 men. Its capacity 
for the production of malleable castings has 
been greatly increased. 


The new plant of the Tiffin Malleable Iron 
& Chain Co., Tiffin, O., is now completed and 
ready for operation. T. K. Webster Jr. is 
secretary and treasurer and H. L. Waterbury 
manager of the new company. 


The Charlotte Pipe & Foundry Co., Char- 
lotte, N. C., has completed a new foundry 
for the manufacture of a full line of soil 
pipe and fittings in all sizes. The plant is 
built on a site of 45 acres, and is located 
within the city limits. The buildings are of 
fireproof construction, and the facilities and 


equipment for the manufacture are modern in 
every detail. The equipment is_ electrically 
operated by individual motors. The main 


buildings about two acres, which, to- 
gether with the machine shops, pattern shops, 
pattern storage and warehouse, etc., constitute 
one of the largest soil pipe foundries in the 
country. 


cover 


The Michigan Malleable Iron Co., Detroit, 
has recently increased its capital stock from 
$600,000 to $800,000 and is planning exten- 
sive improvements to its plant. 


Machine & Tool Co., Victor, 
Colo., is now occupying its new foundry and 
machine shop and is prepared to fill orders 
for jobbing work promptly. E. A. Barnes is 
president and manager and D. O. Lemoi sec- 
retary and treasurer. 


The Barnes 


New Construction. 


The Marshall Car Wheel & Foundry Co., 
Marshall, erecting a new foundry 
130 x 265 feet, to replace the one recently 
by fire. now being 


Tex., is 
damaged Castings are 
made in a structure. The new 
plant will be completed about Feb. 1. The 
producing capacity has been increased about 
50 per cent. 

Th Standard School Desk Mfg. Co., Colum- 
bus, Ga., is erecting a foundry 60 x 150 feet, 
one-story, in addition to a large furniture 
factory. The company will manufacture school 
desks, office fixtures, etc. M. O. Berry is 
president and J. B. Banks general manager. 

Watson Bros. Iron Works, Albany, Ore., re- 


temporary 


cently incorporated, will operate a jobbing 
foundry in addition to the manufacture of 
saw mill machinery. A foundry, 40 x 66 


feet, and a two-story building, 40 x 66 feet, 
for machine and pattern shops and pattern 
storage, will be erected. 

The Sturgis Machine Co., Sturgis, Mich., 
builder of woodworking machinery, is prepar- 
ing plans for a machine shop, 60 x 90 feet, 
two stories, with basement for storage, and a 
foundry 40 x 70 feet. The buildings will be 
erected on ground purchased last August. 





The James A. Brady Foundry Co., Thirty- 
fifth street and Ashland avenue, Chicago, 
manufacturer of machinery castings, has leased 
adjoining land which now gives it a ground 
space of 120 x 600 feet. It has recently 
completed and equipped a new shop, 90 x 250 
feet, with a 30 x 75-foot pattern and office 
room addition, at an approximate cost of 
$50,000. 

The Standard Oil Co. is erecting an exten- 
sive plant at Bayway, N. J., which will in- 
clude a foundry, 50 x 100 feet; machine shop, 
100 x 200 feet; woodworking building, 150 x 
300 feet; forge shop, power house, refinery 
and other buildings. Extensive additions to 
the foundry and machine shops of the Na- 
tional Transit Co., Oil City, Pa., a subsidiary 
‘company, are also planned, and a large amount 
of equipment will be required for both plants. 

The Oscar Barnett Foundry Co., Newark, 
N. J., is making plans for the erection of a 
new plant. 


The Coatesville Boiler Works, Coatesville, 
Pa., will erect a new foundry and machine 
shop, each 60 x 120 feet, for the manufac- 
ture of grate bars and similar castings. 


The King Stove & Range Co., Sheffield, Ala., 
will erect a new foundry, 300 feet long, to 
replace the part of its plant recently destroyed 
by fire. The equipment will include a com- 
plete overhead trolley system. 


Brass Foundries. 


The New England Trolley Wheel Co., Chico- 
pee, Mass., has filed articles of incorporation 
with a capital of $50,000. The officers of the 
company are: President, Louis J. Tetlow; 
treasurer and clerk, Michael IT Shea, both of 
Chicopee Falls. 


The new plant of the O. O. Storle Valve 
Co., Kewaunee, Wis., was placed in operation 
on Jan, 2. 
of the valves 
and hydrants and has just completed a com- 


modious brass and gray iron foundry. 


E. M. Boland, A. P. Ryan, N. Boland, A. 
M. Boland and J. Lamkuhl have chartered the 
Model Brass Foundry Co., Cincinnati, with a 
capital of $7,500. 

Charles Redlinghouse has purchased the brass 
foundry of Miles Sweeny at 73 Hamilton 
street, Newark, N. J., and has made a num- 
ber of improvements to the plant, 


This concern will make a specialty 
manufacture of high pressure 


including 
the installation of a new core oven built by 
E. E. Steiner, of Newark. 

The Kokomo Brass Works, Kokomo, Ind., 
will rebuild at once the portion of its plant 
recently destroyed by fire. The damage was 
confined principally to the stock room and pat- 
tern room, which were almost completely de- 
stroyed, but the insurance is ample. 


The Damascus Bronze Co., Allegheny, Pa., 
manufacturer of brass and bronze castings, 
has purchased land adjoining its plant and 
will erect a brick and steel foundry building, 
75 x 100 feet. Construction will begin early 
in the spring. 

The Turner Brass Works has moved its 
general office and factory from Chicago to 
Sycamore, IIl., where all correspondence will 
be received in the future. 

The Davenport Locomotive Co., Davenport, 
Ia., made the first heat in its new brass 
foundry on Jan. 2. The iron foundry was also 
recently placed in operation. 
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Interior Foundry View, Merrimac Iron Foundry, Lawrence, Mass. 





This modern foundry equipped with two Waiting Electric Traveling Cranes, 
Whiting Cupolas, Ladles, Tumblers, Trucks, Turntables, etc. 


CRANES AND CRANES 


We make them of every description 
and for every class of service. 


Illinois Steel Co. using 100 Whiting Cranes 


These were not all purchased at the same time. They constitute 
numerous REPEAT ORDERS and clearly prove the WORTH of 


WHITING CRANES 


Not the least important ingredient of Whiting Cranes is our ¢xfert- | 
ence, which is practical and extends over a period of thirty years. i 


MAY WE HAVE THAT INQUIRY ? 
Get our complete Crane Catalog No. 45—The Recognized Crane Text Book. 


ENCINEERS DESICNERS MANUFACTURERS 


WHITING FOUNDRY EQUIPMENT CO. 


HARVEY, ILL. (Chicago Suburb.) 





See our advertisement on Page 56. 
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Cut your labor in half. 


MINERVA 








Write to nearest agent or 


AMERICAN WIRE BRUSH COMPANY, ®7°24 Excp*2gq, Bulldins 


Double the 


The “MINERVA” Casting Brush will do this for you and outlast many rigid, old type, brushes. 
Ask for our latest testimonials. 

If the "MINERVA" best meets the conditions of foundry practice, then foundries depending on 
other brushes for their work are not equipped to best advantage. 


result. 
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The Colliau Cupola Block 


THEY SAVE THE FURNACE 


When you put in a new Cupola Furnace it costs you more than the exact 
amount of the bill. The time, the labor and the interruption are all 
costly. 


It’s the same expensive detail when you put in a new lining. It takes 
time all around; time to put it in, time to break it in, for the ‘“bosh” 
to form. 


Then, to save all the money you ought to save, you should put in a lining 
as seldom as possible. That means you should use “STEVENS’ COLLIAU 
CUPOLA BLOCKS.” 


It’s the best block made; when I say “best” I mean just that. It is being 
used right now in thousands of cupolas, both in the States and in Canada, 
and every user will recommend its further use. 


All sizes in warehouse stock for quick shipment. 
FIRE BRICK, FIRE CLAY and GANISTER of same good quality. 


You save money in buying your CUPOLA BLOCKS and FIRE BRICK from 
me exactly as you save money in buying your FOUNDRY FACINGS and 
SUPPLIES, your BUFFING COMPOSITIONS and PLATERS’ SUPPLIES 
from me, all of which I manufacture, and I make a study of their needs. 


They are goods of quality. 


Frederic B. Stevens 
DETROIT, MICHIGAN 


FACING MILL WAREHOUSE AND OFFICE EXPORT WAREHOUSE 
Cor. Isabella Ave. and M.C.R.R. Cor. Larned and Third Sts. Windsor, Ont. 


See page 35 
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Abrasives. 
Carborundum Company, 
Niagara Falls. 
Norton Company, Worcester, Mass. 
Accountants: 


Stradley & Co., Edward M., 
Philadelphia. 


Air Compressors: 
American Air Compressor Works, 
New York. 
Curtis & Co. Mfg. Co., St. Louis. 
Norwalk Iron Works Co., 
So. Norwalk, Conn. 
Alloys: 
Blackwell, Geo., Sons & Co., Ltd., 
Liverpool, Eng. 
New Era Mfg. Co., Kalamazoo, Mich. 
Phosphor Bronze Smelting Co., Ltd., 
Philadelphia. 


Analysis—Mechanical: 
Keep, W. J., Detroit. 
Analysis—Chemical: 
Engineers & Founders Laboratories, 
Pittsburg. 
Kessler & Wiedemann, St. Louis, Mo. 
Metallurgical Laboratory, Pittsburg. 


Anchors: 
Lindsay, W. W. & Co., Philadelphia. 
Babbitt Metal: 
Ajax Metal Co., Birmingham, Ala. 
Bellows: 
Osborn Mfg. Co., Cleveland. 
Blowers: 
American Blower Co., Detroit. 
Connersville Blower Co., 
Connersville, Ind. 
Cornell, J. B. & J. M. Co., New York. 
Monarch Engineering & Mfg. Co., 
Baltimore. 
Paxson, J. W. Co., Philadelphia. 
Piqua Blower Co., Piqua, Ohio. 
Roots, P. H. & F. M. Company, 
Connersville, Ind. 
Sturtevant, B. F., Co., HydePark,Mass. 


Blowers—Positive Pressure: 


Connersville Blower Co., 
Connersville, Ind. 
Piqua Blower Co., Piqua, Ohio. 
Roots, P. H. & F. M. Company, 
Connersville, Ind. 
Sturtevant, B. F., Co., HydePark,Mass. 
Wilbraham-Green Blower Co., 
Philadelphia. 


Brakes (Electric): 


Electric Controller & Supply Co., 
Cleveland. 
Brushes: 


American Wire Brush Co., New York. 
Osborn Mfg. Co., Cleveland. 
Buildings (Struct. Steel): 
Lindsay, W. W. & Co., Philadelphia. 
Burners (Oil): 


Monarch Engineering & Mfg. Co., 
Baltimore. 


Carbanese. 


Midvale Mining & Mfg. Co., 
E. St. Louis, IIl. 
Castings (Steel): 
Otis Steel Co., Ltd, 
Cleveland. 
Cement (Furnace): 
Gautier, J. H. & Co., Jersey City. 


Cement (Metallic): 
Clark Cast Steel Cement Co., 
Shelton, Conn. 
Shanafelt Mfg. Co., Canton, O. 
Shelton Metallic Filler Co., 


Derby, Conn. 


Smooth-On Mfg. Co., Jersey City. 


Chaplets: 


Burdick & Son, Albany, N. Y. 
Lindsay, W. W. & Co., Philadelphia. 
Shanafelt Mfg. Co., Canton, O. 


Chargers. 
Mfg. Co. 


Coke: 


Toledo 


Dimmick, J. 

Debevoise-Anderson Co., New York. 

Hillman, J. H. & Son, Pittsburg. 

Rogers, Brown & Co., Cincinnati. 
Conveyors: 

Link-Belt Co., Philadelphia, Pa. 


Cores: 


Brown Specialty Machry. Co., Chicago. 


Core Binders: 


Robeson Process Co., Camden, N. J. 


Sterling Oil Co., Emlenton, Pa. 
Core Machines: 


Brown Specialty Machry. Co., 
Chicago. 
Falls Rivet & Mch. Co., 
Cuyahoga Falls, O. 
Jones & Atwood, Stourbridge, Eng. 


Core Ovens: 


Atlas Car & Mfg. Co., Cleveland. 
Falls Rivet & Mch. Co., 

Cuyahoga Falls, O. 
Hill & Griffith Co., Cincinnati. 
Millett Core Oven Co., 

Brightwood, Mass. 
Pangborn Company, Thomas W. 


New York. 


Paxson, J. W. Co., Philadelphia. 
Roberts Portable Oven Co, Chicago. 
Smith, J D., Foundry Supply Co., 
Cleveland. 
Core Oven Recording Thermometer: 


Bristol Co., Waterbury. 

Core Tapering Machines: 
Brown Specialty Machry. Co., Chicago. 
Corundum Wheels: 
Monarch Emery & Corundum Wheel 

Co., Camden, N. J. 
Cost Keeping Systems: 


Stradley & Co., Edward M., 
Philadelphia, Pa. 


Toledo, O. 


K., & Co., Philadelphia. 


Cranes: 


Brown Hoisting Machine Co., The, 
Cleveland. 
Case Mfg. Co., Columbus, O. 
Cleveland Crane & Car Co., 
Wickliffe, O. 
Curtis & Co. Mfg. Co., St. Louis, IIl. 
General Pneumatic Tool Co., 
Montour Falls, N. Y. 
Manning, Maxwell & Moore, 
New York. 
Maris Bros., Philadelphia. 
Niles-Bement-Pond Co., New York. 
Northern Engrng. Works, Detroit. 
Ridgway, Craig & Son, 
Coatesville, Pa. 
Sellers, William & Co., Inc., 
Philadelphia. 
Whiting Foundry & Equipment Co., 
Harvey, Ill 


Crucibles: 


Dixon Crucible Co., Jos., Jersey City 
Gautier, J. H. & Co., Jersey City. 
McCfillough-Dalzell Crucible Co., 
Pittsburg. 
Monarch Engineering & Mfg. Co., 
Baltimore 
& Crucible Co., 
Taunton, Mass 
Paxson, J. W. Co., Philadelphia. 
Ross-Tacony Crucible Co., Philadelphia. 
Seidel, R. B., Inc., Philadelphia, Pa. 
Taylor, A. L., San Francisco. 
Taylor, Robt. J., Inc., Philadelphia. 


Paige Retort 


Cupolas: 


Byram & Co., Detroit. 

Detroit Foundry Supply Co., Detroit. 

Etting, Edward J., Philadelphia. 

Gilmour, J., New York. 

McCormick, J. S. Co., Pittsburg. 

Paxson, J. W. Co., Philadelphia. 

Whiting Foundry Equipment Co., 
Harvey, IIl. 

Wonham & Magor, New York. 


Electric Generating Sets: 


Sturtevant, B. F. Co., 
Hyde 


Elevators: 


Curtis & Co. Mfg. Co., St. Louis. 
Ridgway, Craig, & Son, Coatesville, Pa. 


Park, Mass. 


Engines (Steam): 
American Blower Co., Detroit. 


Engineers (Foundry, Mech., Elec., 


Etc.): 
Carr & Speer, New York City. 
Dodge & Day, Philadelphia. 
Lindsay, W. W. & Co., Philadelphia. 
Seaver, John W., Cleveland. 
Smith Foundry Supply Co., J, D. 
Cleveland, O. 


Exhausters (Gas): 
Wilbraham-Green Blower Co., ' 
Philadelphia. 
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Eureka Core 
?Pompound 


Cheaper than flour—per ton of finished product. 
Will mix 30 to 1. 
Will readily rap from the mold. 


A barrel to any responsible concern on trial; if satisfactory, pay for 
it; if not, keep it with our compliments. 


By the ton - - - $30.00 per ton 
Less than ton lots - $35.00 _ ,, _,, 


Eureka Core Wash 


Will not foam. Will stay in solution. 
Will peel clean. One or ten coats may be applied to core. 


If you get your hand dirty in trying to rub it off when dry, we will 
give it to you. 


A barrel on trial. If it works to your satisfaction, pay forit; if not, throw 
it out on the dump, advising us of your so doing, and we will cancel 
the charge. 


No argument—you be the judge. 


By the ton - - - $25.00 per ton 
Less than ton lots - $30.00 


bP] +P] 


Special price in C-L lots. 


The Detroit Foundry Supply Co. 


WAREHOUSES: acing 
DETROIT, MICH. ire Brick FACING MILLS: 


oundry Supplies 


WINDSOR, ONT. oundry Equipment DETROIT, MICH. 





Facings: 


Detroit Foundry Supply Co., Detroit. 
Dixon Crucible Co., Jos., Jersey City. 
Doggett, Stanley, New York. 
Hill & Griffith Co., Cincinnati. 
McCormick, J. S. Co., Pittsburg. 
Obermayer, S. Co., Cincinnati. 
Paxson, J. W. Co., Philadelphia. 
Pettinos Bros., Bethlehem, Pa. 
Stevens, F. B., Detroit. 
United States Graphite Co., The, 
Saginaw, Mich. 


Fans: 
American Blower Co., Detroit. 


Ferro-Manganese: 


Metallic Alloys Co., New York City. 
Rogers, Brown & Co., Cincinnati. 
Western Foundry Supply Co., 

E. St. Louis, Ill., New York City. 


Ferro-Silicon: 


Roessler & Hasslacher Chemical Co., 
New York. 

Western Foundry Supply Co., 
E. St. Louis, Ill., New York City. 


Fillers (Metallic): 


Clark Cast Steel Cement Co., 
Shelton, Conn. 
Shanafelt Mfg. Co., Canton, O. 
Shelton Metallic Filler Co., 
Derby, Conn. 
Smooth-On Mfg. Co., Jersey City. 


Fillets (Leather & Wood): 
Shanafelt Mfg. Co., Canton, O. 
Fire Brick: 


Borgner Co., Cyrus, Philadelphia. 
Detroit Foundry Supply Co., Detroit. 
Gautier, J. H. & Co., Jersey City. 
Harbison & Walker, Pittsburg. 
Maurer, Henry, & Son, New York. 
Laclede-Christy Clay Products Co., 
St. Louis. 

Paxson, J. W. Co., Philadelphia. 
Wm. Penn., Silica Works, 

Wm. Penn, P. O., Philadelphia. 


Fire Sand: 


Carborundum Co., Niagara Falls, N. Y. 


Flasks: 


Adams Co., Dubuque, Ia. 

Barnett, Oscar, Fdy. Co., Newark. 

Brass Founders’ Supply Co., Newark. 

Killing Molding Machine Co., 
Davenport, Ia. 


Flasks (Snap): 


Adams Co., Dubuque, Ia. 

Diamond Clamp & Flask Co., 
Richmond, Ind. 

Killing Molding Machine Co., 
Davenport, Ia. 

Obermayer, S. Co., Cincinnati. 

Paxson, J. W. Co., Philadelphia. 


Foundry Equipment (Iron & Brass): 


Barnett, Oscar, Foundry Co., Newark. 
Etting, Edward J., Philadelphia. 
Morton Mfg. Co., 

Muskegon Heights, Mich. 
New England Eng. & Equip. Co., 

Boston, Mass. 

Northern Engrng. Works, Detroit. 
Obermayer, S. Co., Cincinnati. 
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Pangborn Company, Thomas W. 


New York. 


Sly, W. W. Mfg. Co., Cleveland. 
Standard Sand & Machine Co., 


Cleveland. 
Stevens, F. B., Detroit. 
Taylor, Robert J., Inc., Philadelphia. 


Foundry Supplies: 


Central Foundry Supply, Columbus, O. 
Crivel & Co., Geo. F., Buffalo. 
Detroit Foundry Supply Co., Detroit. 
Hill & Griffith Co., Cincinnati. 
McCormick, J. S. Co., Pittsburg. 
Obermayer, S. Co., Cincinnati. 
Osborn Mfg. Co., Cleveland. 
Pangborn Company, Thomas W. 


New York. 


Paxson, J. W. Co., Philadelphia. 

Smith, J. D., Foundry Supply Co., 
Cleveland. 

Stevens, F. B., Detroit. 

Taylor, A. L., San Francisco. 

Taylor, Robert J., Inc., Philadelphia. 

Whitehead Bros. .Co., 


New York, Providence, Buffalo. 


Furnaces (Melting): 


Barnett, Oscar, Foundry Co., 
Newark, N. J. 
Hawley Down Draft Furnace Co., 
Chicago. 
Monarch Engineering & Mfg. Co., 
Baltimore. 
Paxson, J. W. Co., Philadelphia. 
Rockwell Engineering Co., New York. 


Graphite: 
U. S. Graphite Co., The, Saginaw. 
Dixon Crucible Co., Jos., Jersey Citv. 
Grinding Machinery: 


Adams Co., Dubuque, Ia. 
Bridgeport Safety Emery Wheel Co., 
Bridgeport, Conn. 


Grinding Wheels: 
Norton Co., Worcester, Mass. 
Heating & Ventilating Apparatus: 


American Blower Co., Detroit. 
Sturtevant, B. F., Co., HydePark,Mass. 


Hoists: 


Box & Co., Alfred, Philadelphia. 
General Pneumatic Tool Co., 
Montour Falls, N. Y. 
Harrington, Edwin, Son & Co., 
Philadelphia. 
Niles-Bement-Pond Co., New York. 
Pawling & Harnischfeger, Milwaukee. 
Sellers, William, & Co., Inc., 
Philadelphia. 
Whiting Fdy. Equipment Co., 
Harvey, IIl. 
Yale & Towne Mfg. Co., New York. 


Hoists (Electric): 


Northern Engrng. Works, Detroit. 
Yale & Towne Mfg. Co., New York. 


Hoists (Hand): 
Northern Engrng. Works, Detroit. 
Hoists (Pneumatic): 


Curtis & Co. Mfg. Co., St. Louis. 
Ridgway, Craig, & Son, Coatesville, Pa. 


Industrial Ry. Equipment. 
Atlas Car & Mfg. Co., Cleveland. 
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Iron Ore: 
Rogers, Brown & Co., Cincinnati. 


Magnets (Lifting): 
Electric Controller & Supply Co., 
Cleveland. 


Molding Machines: 


Adams Co., Dubuque, Ia. 
Arcade Manufacturing Co., Freeport, Il. 
Berkshire Mfg. Co., Cleveland. 
Herman Pneumatic Machine Co., 
Zelienople, Pa 
Killing Molding Machine Co., 
Davenport, Ia. 
Maxwell & Moore, 
New York 
Mitchell-Parks Mfg. Co., St. Louis. 
Mumford, E. H. Co., Philadelphia. 
Paxson, J. W. Co., Philadelphia. 
Pridmore, Henry E., Chicago. 
Rathbone, John A., Detroit. 
Smith, J. D., Foundry Supply Co., 
Cleveland 
Tabor Mfg. Co., Philadelphia. 


Packing (Rubber Sheet): 
Smooth-On Mfg. Co., Jersey City. 


Manning, 


Parting Compounds: 


Doggett, Stanley, New York. 
Foundry Specialty Co., Cincinnati. 
Partamol Co., New York. 
Swobda, L. J., New York. 


Pattern Letters. 
Pattern Letter Co., Taunton, Mass. 


Pattern Makers’ Supplies: 
Cleveland Fillet Co., Cleveland. 


Patterns (Metal and Wood): 


Herman Pneumatic Machine Co: 
Zelienople, Pa 


Pattern Shop Equipment: 
Fox Machine Co., Grand Rapids, Mich. 


Phosphorizers: 


McCullough-Dalzell Crucible Co., 
Pittsburg 
New Era Mfg. Co., Kalamazoo. 


Pig Iron: 


Addy, Mathew, & Co., Cincinnati. 
Columbus Iron & Steel Co., 
Columbus. 

DeCamp Bros. & Yule, St. Louis. 
Domhoff & Joyce Co., Cincinnati. — 
Field, Robt., Sales Agency, Cincinnati. 
Goodrich, F. A., & Co., Detroit. 
McKeefrey & Co., Leetonia, O. 
Mohr, J. J., Philadelphia. 
Nash, Isham & Co., New York. 
Pickands, Brown & Co., Chicago. 
Pickands, Mather & Co., Cleveland. 
Pilling & Crane, Philadelphia. 
Rogers, Brown & Co., Cincinnati. 
Shepard, Chas. G., Buffalo. 
Stevens, F. B., Detroit. 
Superior Charcoal Iron Co., 

Grand Rapids, Mich. 
Thomas Furnace Co., Milwaukee. 


United Iron & Steel Co., Pittsburg. 
Walter-Wallingford & Co., 
Cincinnati and Pittsburg 


Plumbago: 
Dixon Crucible Co., Jos., Jersey City. 
Gautier, J. H., & Co., Jersey City. 
Hill & Griffith Co., Cincinnati. 
McCormick Co., J. S., Pittsburg. 
McCullough-Dalzell Crucible Co., 
Pittsburg. 
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NORTON 
GRINDING 
WHEELS 


Made of ALUNDUM 
Are ESPECIALLY ADAPTED for FOUNDRY USE 


NORTON 


When perplexing grinding problems come up, con- 
sider Norton Grinding Wheels. They are made of 
ALUNDUM, the abrasive which is sharp, hard, of 


just the right temper—absolutely uniform. 
No matter what your requirements are, there’s a 
Norton Grinding Wheel of just the right size, shape 
and grade to fit the case. 


We will be pleased to furnish wheels on trial. 


Booklet 229 F. 
Wheel Works 
Worcester, 


Norton Company Mass. U.S. A. 


Alundum Plant, Niagara Falls, N. Y. 


New York Office, 
26 Cortlandt St., Havemeyer Bldg. 


a 
NORTON 
Chicago Store, 48 So. Canal St. w= Fs 








KNICKERBOCKER RAREFIED 
DUST COLLECTOR 


“NOTHING REACHES THE FAN TO CUT IT OUT”—WILL 
LAST INDEFINITELY ON EMERY WHEELS 
—RATTLER-—SAND BLAST. 


Marshall, Mich., December 13, 1907. 
The Knickerbocker Co,. Jackson, Mich. 
Gentlemen :— 

We have been using one of your No. 16 Rarefied Dust Collectors for several months in ourcleaning 
department. We run several emery wheels and a rattler and clean all our castings with a sand blast. 
We have this Collector connected with a 40 inch Exhaust Fan and the system is working very satis- 
factorily indeed. The Separator seems to take out every thing that has any specific gravity at all. 
What little dust does go through the blower is in the form of vapor or smoke and we confidently believe 
our blower will last indefinitely as nothing reaches the fan to cut it out. 

Should we increase our capacity, we shall certainly use another one of your Rarefied Dust Collectors. 
Weare, Very truly yours, 
THE NEW PROCESS STEEL CoO. 
S. C. French, Gen. Manager. 


Manufactured Exclusively by 


THE KNICKERBOCKER COMPANY 


Jackson, Michigan 








i] 





! 
i 
i 
: 
i 
' 
i 





/ t 
\ 
' N 





SN Vw 

HOS + 
Sf FSR 
f/ (Y e¥X ° ‘ d 


a= YT —— | 
\(orees 
\ 4 aw i] 


4 
Cy 
\ 


Monarch Emery 
and Corundum Wheels 


If you use a Sellers No. 1 or No. 2 
Tool Grinder, we have special vitrified 
wheels that you'll want to know about. 


Instead of building them on cast-iron centers, we 
use a removable center and make our wheels to fit it. 


* 
CY 
> % 


‘ 












This makes it unnecessary to return the centers when new wheels 
are needed. insures — adjustment, prevents the wheels 
from coming loose, and results in greater efticiency and economy. 


/- Write for catalogue C. : 
Monarch Emery & Corundum Wheel Company, Camden, N. J. 
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Obermayer, S. Co., Cincinnati. 
Pettinos Bros., Bethlehem, Pa. 
-Ross-Tacony Crucible Co., 
Philadelphia. 
Smith, J. D., Foundry Supply Co., 
Cleveland. 
Stevens, F. B., Detroit. 
Whitehead Bros. Co., 
New York, Providence, Buffalo. 
Polishers’ and Planers’ Supplies: 


Stevens, F. B., Detroit. 


Riddles: 
Adams Co., Dubuque, Ia. 
Sand: 
Pangborn Company, Thomas W. 


New York. 
Machine Co., 
Cleveland. 


Standard Sand & 


Stevens, F. B., Detroit. 
Waldie & McCauley Sand Co., The, 
New York. 
Whitehead Bros. Co., 
New York, Providence, Buffalo. 


Sand Blast Machinery: 
Drucklieb, C., New York. 
Pangborn Company, Thomas W. 
New York. 
Paxson, J. W. Co., Philadelphia. 
Tilghman-Brooksbank Sand Blast 
Co., Philadelphia. 
Sand Mixing Machinery: 
Rivet & Machine Co., 
Cuyahoga Falls, O. 
Mumford, E. H., Philadelphia. 
Pangborn Company, Thomas W. 
New York. 
Inc., 
Philadelphia. 
Machine Co., 
Cleveland. 
Stockham Mfg. Co., Piqua, O. 


Falls 


Sellers, William & Co., 


Standard Sand & 








“Success ” 


The S. Obermayer Co., 





Detroit Foundry Supply Co., 
Detroit, Mich. 


means willingness to 
put aside the old for some- 
thing better. 


TAEFOUNDRY 


Sand Sifters: 
Deane Steam Pump Co., 


Holyoke, Mass. 


Herman Pneumatic Machine Co., 


Zelienople, Pa. 


Killing Molding Machine Co., 


Davenport, Ia. 


Standard Sand & Machine Co., 


Cleveland. 
U. S. Chaplet Supply Co., New York. 


Saws (Cold Cutting): 
Tabor Mfg. Co., Philadelphia. 
Seacoal: 


Obermayer, S. Co., Cincinnati. 
Whitehead Brothers Co., 


New York, Providence, Buffalo. 


Separators (Magnetic): 
Dings Electro Magnetic Sep. Co., 


Milwaukee. 
Elm City Engineering Co., New Haven. 


Pangborn Company, Thomas W. 


New York. 


Shafting (Flexible): 
Stow Mfg. Co., Binghamton, N. Y. 
Shapers: 
Morton Mfg. Co., 


Muskegon Heights, Mich. 


Shovels: 


Osborn Mfg. Co., Cleveland. 
Stevens, F. B., Detroit. 


Sprue Cutters: 


Barnett, Oscar, Fdy. Co., Newark. 
Shuster, F. B., Co., New Haven. 
Middleditch, Benj., Detroit. 
Turner Machine Co., Philadelphia. 


PARTAMOL” 


The “Neverstick” Parting 


THE ACKNOWLEDGED STANDARD FOR PARTING MOLDS 
THE MONEY SAVER AND PROFIT PRODUCER 





Many Users Guarantee its Satisfaction. 
The price will please you. 


ORDER FROM US OR THE FOLLOWING DISTRIBUTORS 


Chicago, Ill. 
The S. Obermayer Co., Cincinnati, O. 
The S. Obermayer Co., Pittsburg, Pa. 
J. W. Paxson Co., Philadelphia, Pa. 


J. D. Smith Foundry Supply Co. 
Cleveland, Ohio. 

Frederic B. Stevens, 
Detroit, Mich. 

Cutter, Wood @& Stevens Co., 
Boston, Mass. 


THE PARTAMOL COMPANY 


415 BROADWAY (Room 306) 


Partamol is the best in parting 
compounds. 
fect mold with every line true 
to pattern. 
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Stoppers: 
McCullough-Dalzell Crucible Co., 
Pittsburg. 
Ross-Tacony Crucible Co., 
Philadelphia. 
Taylor, Robert J., Inc., Philadelphia. 
Testing Machines: 
Keep, W. J., Detroit. 

Thermit Process: 
Goldschmidt Thermit Co., New York 
Tools (Molders’): 

Dobson, William, Canastota, N. Y. 

Obermayer, S. Co., Cincinnati. 
Paxson, J. W. Co., Philadelphia. 
Peninsular Tool & Specialty Co., 
Detroit, Mich 
Tramrail Systems: 

Moyer Tramrail Co., Philadelphia. 
Philadelphia Tramrail Co.,Philadelphia 
Trolleys: 

Pawling & Harnischfeger, Milwaukee 
Philadelphia Tram-Rail Co. 
Philadelphia, Pa 
Tumbling Mills: 
Adams Co., Dubuque, Ia. 
Falls Rivet & Mch. Co., 
Cuyahoga Falls, O. 
Gilmour, J., New York. 
Sly, W. W., Mfg. Co., Cleveland. 
Turbines: 
Kerr Turbine Co., Wellsville, N. Y. 


Wax Wire: 
Field, «Alfred & Co., New York City 
Wire Straighteners: 


Blake, Geo. F., Mfg. Co., 5 
New York City 


Shuster, F. B. Co., New Haven. 

















It turns out a per- 














Sample for the asking. 








The Dominion Foundry Supply Co. 
Montreal, Canada. 

The Dominion Foundry Supply Co., 
Toronto, Canada. 













NEW YORK 
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The 
INJECTOR SAND BLAST 
APPARATUS 


Is a practical machine that fits in with the 
existing conditions in any foundry 
without special installation. 





Write for ‘‘Sandcraft.’’ 


Made by C. DRUCKLIEB, 
132 Reade St., NEW YORK. 


SALES AGENTS: 


Harron, Rickard @ McCone, Ltd., San Francisco and Los 
Angeles, Cal. 

W.R. Colcord Machinery Co., - - - - 
The E. A. Kinsey Co., - - 

The Fairbanks Co., - 

Zimmerman- Wells- Brown Co., es - - Portland, ‘Ore. 
Detroit Foundry Supply Co., - - Detroit, Mich. 
Canadian RandCo., - . Montreal and Toronto, Canada, 


St. Louis, Mo. 
Cincinnati, Ohio 
New Orleans, La. 

















ESTABLISHED 1875. 


Stow Mfg. Co. 


BINGHAMTON, 
N. Y. 


INVENTORS OF THE 
FLEXIBLE SHAFT 
| FOR ALL PURPOSES. 


The oldest and largest manufact- 
urers In the world. 





PORTABLE EMERY GRINDER 


Take the Tool to the Work and Save 
Heavy Handling. 


WRITE JUS FOR CATALOGUE AND PRICES. 


General European Agents: Messrs. Selig, Sonnenthal & Co., 
85 Queen Victoria St., London, Eng. 
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If a machine enables a 2-dollar-a-day 
man to do twice as much work as he 
could otherwise accomplish, the machine 
just doubles the value of the man— 


In other words, it is actually worth $2 
a day more than any other machine 
that could be employed. 


CARBORUNDUM 
GRINDING WHEELS 


enable a man to do two and sometimes 
three times as much work as the same 
man could do with any other grinding 
wheel— 


That is why we say with such positive- 
ness— 


Carborundum not Only saves money 
by lasting longer than any other grind- 
ing wheels, but 

it makes money by doing more work 
and better work in a day or month. 


In order to get best results however it 
is necessary to have just the right 
wheel for your work. 


Our experts will take pleasure in find- 
ing the wheel if you will tell them what 
the work is. 


Write us about your 
grinding troubles. 


The Carborundum Co. 


Niagara Falls, N. Y. 
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CLASSIFIED ADVERTISEMENTS 


Positions and Help Wanted 


Wanted and For Sale advertisements 40 cents a line. 


25 cents a line. 


Count seven words to the line. 





SUPERINTENDENT, WANTED 





TOP NOTCH FOUNDRY SUPERINTEND- 
ent wanted at once for new machine molding 
gray iron foundry. The various buildings and 
equipment just being completed. Strictly up- 
to-date including continuous pouring. Appli- 
cant must be temperate in habits. of good 
character, aggressive, and above all, a good 
executive. Full knowledge of molding ma- 
chines and best application of patterns thereto 
absolutely necessary. Give full particulars, ref- 
erences, where employed at present, and state 
salary required. All communications treated 
confidentially. No cheap man need apply. Ad- 
dress The Cincinnati Milling Machine Co., 
Cincinnati, O. 





SUPERINTENDENT WANTED BY BRASS 
foundry with present capacity of 150 tons per 
month, modern machinery’ and __ laboratory. 
Must have experience in rolling mill and blast 
furnace work, also phosphor bronze and gen- 
eral line of bearing metals. Give experience, 
with whom, and salary expected. Address Box 
704, Tue Founpry, Cleveland, O. 





FOUNDRY FOREMAN WANTED 


FIRST CLASS FOREMAN WANTED 
for modern equipped foundry located in the 
south, making architectural work. Oppor- 
tunity given to acquire stock to right partv. 
Address Box 701, THe Founpry, Cleveland, O. 


FOUNDRY FOREMAN WANTED. MUST 
be capable of handling a large shop and _ thor- 
oughly capable of handling all classes of gray 
iron castings. One experienced in hot water 
and steam boilers preferred. Address Box 722, 
THE Founpry, Cleveland, O. 











FOUNDRY FOREMAN WANTED. MUST 
be a first-class molder and a hustler. To the 
right party will pay good salary and sell an 
interest of $1,000 or more. Do not answer 
unless you have the money to invest and can 
make good as a first-class molder. Address 


Cleveland, 0. 


FOREMAN 
For further 
THE Founpry, 


Box 727, 


UP-TO-DATE 
wanted for jobbing 
particulars address 
Cleveland, 


THE Founpry, 





FOUNDRY 
foundry. 
Box 720, 





MOLDERS WANTED 








FIRST CLASS MOLDER WANTED WHO 
will take stock in stock company just organiz- 
ing in Black Hills, old established business. 
penarene: 5 C. O’Donnell, Deadwood, S. D. 





GRAY IRON FOUNDRY MOLDERS 
wanted. Highest wages paid. St. Louis Car 
Wheel Company, St. Louis, Mo. 


A PRACTICAL MOLDER WANTED OF 


experience in handling a foundry, one who 
understands the radiator and boiler business 
preferred. All communications strictly confi- 
dential. Address Box 717, THE Fovunpry, 


Cleveland, O. 





BRASS MOLDER WANTED, STRICTLY 





sober man, married preferred, willing to go 
to small village. Small new foundry, perma- 
nent \place. Address Molder, Box 207, El- 
mira, N. Y. 
PATTERN MAKER WANTED 

PATTERN MAKER WANTED FOR 
shop in connection with jobbing iron 
foundry, handling all kinds of work. Good, 
permanent position for sober, competent me- 
chanic. State age, experience and wages 


wanted at start. Address Open Shop Foundry, 


Room 1708, 141 Broadway, New York City. 


HELP WANTED, MISCELLANEOUS 


FOREMANSHIP WANTED 





FOUNDRYMAN WANTED. ONE WHO 
has knowledge of malleable work preferred; 
can find situation in line of promotion if he 
be a wide-awake man with capacity for see- 
ing things that should be done. If he knows 





FOREMANSHIP WANTED OF SMALL 
jobbing foundry, making castines from 1 pound 
to 2 tons. Can make any common pattern; 
handy with tools. Also run lathe or planer to 
good advantage; 18 years’ foundry practice, 








the work it is not essential that he should 7 years as foreman, age 32, married. South 
have had a foreman’s experience. This will preferred, references. Address Box 718, THE 
come if he has energy, methodical habits Founpry, Cleveland, O. 
and desire to produce results. Address Box 
716, THe Founpry, Cleveland, O. POSITION WANTED AS FOUNDRY 
foreman by energetic voung man, practical 
A FIRST-CLASS ANNEALER WANTED  molder. At present assistant foreman in 
for malleable iron foundry. State age and foundry employing 50 to 60 molders. First- 
qualifications fully. Address Box 700, Tue _ class references as to character and ability. 
Founpry, Cleveland, O. Address Box 726, THE Founpry, Cleveland, O. 
SALESMEN. OPENINGS IN OUR POSITION WANTED BY AN _ UP-TO.- 
twelve offices today for salesmen with experi- date foundry foreman. Twenty years in the 
ence in or able to sell machinery, electrical business. Have been with some of the largest 
apparatus, mill supplies, heating apparatus, fire gray iron foundries in the United States. 
proofing material, boilers, transmission ma- Also good experience in malleable and _ brass. 
chinery, paying $1,200 to $5,000. Write to- Address Box 723, THE Founpry, Cleveland, O. 


day or call on nearest office. Hapgoods, 305 


Broadway, New York. 





MEN WANTED TO MAKE SIDE MONEY. 
Liberal commission and prize money for en- 
ergetic foundrymen in every city and town. 


SEE PAGE 


148. 





A COMPETENT MAN WANTED EXPERI- 
enced in cupola practice, to demonstrate and 
secure orders. Advise references, age and 
salary expected. Address Box 732, THe Foun 
prY, Cleveland, O. 





SUPERINTENDENTS WANT POSITIONS 





POSITION AS SUPERINTENDENT OR 
foreman wanted, in Foundry. Am 44 years 
of age, have had 20 years’ experience in charge 
of Foundry producing high-grade heavy, me- 
dium and light castings with an output of 80 
tons per day. Can introduce latest methods in 
green loam and dry sand. Well up in cupola 
practice and mixtures of metals. Will furnish 
references. Address Box 615, THE Founpry, 
Cleveland, Ohio. 


POSITION WANTED AS 
perintendent by man who is 
to take entire charge of 
light or medium weight 
Box 721, Tue Founpry, 





FOUNDRY SU- 
fully competent 

foundry, making 
castings. Address 

Cleveland, O. 





POSITION WANTED. ARCHITECTURAL 
and ornamental superintendent wishes a change. 
Experienced in all departments, expert pattern- 


maker, well posted in modern foundry prac- 
tice, molding machines, cupola and mixture 
of metals, brass and bronze finishing shop 
methods. "Can handle large force of men, ca- 
pable of handling work from start to finish. 
Can furnish first-class references. Character 
will bear strictest investigation. Address Box 
725, THe Founpry, Cleveland, O. 





POSITION WANTED AS SUPERINTEND- 
ent or foundry foreman, 18 years’ experience 
in modern foundries. Good on light or heavy, 
green or dry sand. Best references. Address 
Box 719, THe Founpry, Cleveland, O. 


FOSITION WANTED AS 
or superintendent of gray iron 
tical knowledge of every detail 
ness and can handle large plant. 





MANAGER 
works. Prac- 
of the busi- 

Fully com- 


petent to construct new works. Address Box 
705, Tue Founpry, Cleveland, 

SITUATION WANTED AS_ SUPERIN- 
tendent or assistant by a competent young 
foundryman with ten years’ experience in car 
wheels and_ castings. Married and _ strictly 
temperate. At present employed, but will be 


open for engagement Jan. 1, 1908. Best of 
references from present and past employers. 
Address Box 709. THe Founpry, Cleveland, O. 








POSITION WANTED AS FOUNDRY 
foreman; 20 years’ experience in modern 
foundry practice on light and heavy work, 7 
years foreman, best references. Address Box 
710, THe Founpry, Cleveland, O. 





POSITION WANTED BY EXPERIENCED 





foundry foreman. Good handler of men, first 
class molder, well posted on machines. Ref 
erences. Address Box 730, Tue Fovunopry, 
Cleveland, O. 

POSITION WANTED AS FOUNDRY 
foreman in a first-class foundry. One that 
understands steam boilers and radiator, gen- 
eral jobbing and a first class rigger. Address 


Box 703, THe Founpry, Cleveland, O. 





SITUATION WANTED AS_ GENERAL 
foreman in a gray iron foundry, 20 years’ ex- 
perience on all class of work, 36 years of 
age, married and_ strictly temperate in_ his 
habits, and well fitted to nandle a shop doing 
a wide range of work, loam dry sand, skin 
dry and green sand work, heavy or light 
castings, well up on machine molding and 
the mounting of patterns for same, also cu- 
pola practice and iron mixing, strictly an open 
shop man, and have the ability to design a 
new shop that will fit the class of work 
wanted, now open for engagement with refer- 
ng Address Box 712, Tue Founpry, Cleve- 
land, 








POSITION WANTED AS FOUNDRY 
foreman by a sober, reliable, energetic young 
married man who is not afraid of work. Ad- 
dress W. A. S., 521 Park Bldg., Pittsburg, Pa. 





POSITION WANTED AS IRON FOUN- 
dry foreman in machinery or jobbing shop by 
experienced foundryman with good executive 
ability and instructor, 40 years old. New 
England location preferred. Address Box 
733, THe Founpry, Cleveland, O. 





PATTERN SHOP HELP 





POSITION WANTED AS FOREMAN OF 


pattern shop. 18 years’ experience, 9 years as 
foreman, 4 years’ experience on molding ma- 
chines. Address Box 724, Tue Founopry, 


Cleveland, O. 





POSITIONS WANTED, MISCELLANEOUS 





POSITION WANTED BY BRASS MOLD- 
er of 15 years’ experience in railroad work. 
Would like to hear from railroad contemplat- 
ing starting brass foundry, or those not get- 
ting proper results from this department. Very 
modern in all metals bearing locomotive work, 
packing, babbitt and anything in this line 
pertaining to railroad work. Address Box 
729, Tue Founpry, Cleveland, O. 
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FOUNDRYMAN DESIRES POSITION, 30; 








thoroughly familiar with all details of the 
foundry business including orders, costs and 
bookkeeping, iron or steel castings. Address 
Box 715, THe Founpry, Cleveland, O. 

SITUATION WANTED. HAVE EIGHT 
years’ experience as office manager and as- 
sistant superintendent in stove and furnace 
foundry. Address Box 728, THe Fovunnpry, 
Cleveland, O. 

POSITION WANTED BY MELTER 
with 15 years’ experience on foundry work, 
castings, forgings and nickel steel. Able to 


open-hearth depart- 
handling men. Ad- 
Pittsburg, Pa. 


take charge of foundry, 
ment and_ understands 
dress Melter, 521 Park Bldg., 





POSITION WANTED BY YOUNG MOLD- 
ing machine man familiar with mounting pat- 
terns in general; am _ practical and experi- 
enced in foundry work. References exchanged 








as to character, habits, ability, etc. Address 
30x 731, THe Founpry, Cleveland, O. 
PROPERTY FOR SALE 

COMPLETE FOUNDRY AND MACHINE 


shop equipment for sale with a large line of 








patterns. Original cost, $42,000; will sell for 
$8,500. A fine local trade of long standing 
established. Sale must be made at once. 
Strothman Iron Company, Superior, Wis. 
BUSINESS OPPORTUNITIES 
INVENTORS ATTENTION: MERITO- 
rious patented foundry machinery manufac- 
tured on royalty basis. Long experience and 
unexcelled facilities for reaching foundry 
trade. Whiting Foundry Equipment Com- 


pany, Harvey (Chicago Suburb), IIL. 
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M. ZIPPLER & SONS, CUPOLA EX- 
perts. Patent lining and tuyeres installed in 
any make cupola with a written guarantee to 
give entire satisfaction. No charge if not sat- 








isfied. For particulars address Francis J. 
Zippler, 1714 Locust St., Allegheny, Pa. 
BLOWERS FOR SALE 
BLOWER BARGAINS. 
Roots Second-Hand Blowers, bought, sold, 
or exchanged for new ones. Address, 
M. PAPWORTH. 


H. 
120-122 Liberty Street, New York City. 





CUPOLAS FOR SALE 





TWO SECOND-HAND CUPOLAS IN 
first-class condition. Shells 72”-82” in diame- 
ter and about 40 feet high. Box 800, Tus 








Founpry, Cleveland, O. 
CRUSHER FOR SALE 
ONE NO. 2 MOUSETTE STEEL CRUSH- 
er for sale cheap. In use four months. Will 
be sold for best offer f. o. b. Newark, N. J. 
As good as new. Address D. I. Canfield, 196 
Newark St., Newark, N. J. 





CINDER MILLS FOR SALE 





TWO NEW A. M. HILL CINDER MILLS 


for sale for recovering your waste iron or 
brass from cinders, with or without motor, 
shafting, belting, etc., to drive same. Com- 
plete mills and all new, to be sold at reason- 
able price. Roessing Bronze Co., Etna, Pa. 
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MOLDING MACHINES FOR SALE 





THREE 24-INCH HINGED TABOR 
molding machines for sale, also one 36-inch 
Hinged Tabor Molding Machine. The above 
are practically new and ready for immediate 
shipment at very much less rates than fac- 
tory’ prices. The Exeter Machine Works, 
Pittston, Pa. 





FOUR ARCADE MOLDING MACHINES 
for sale at a sacrifice. Acme Steel & Malle- 
able Iron Works, Buffalo, N. Y. 





FLUOR SPAR 





FLUOR SPAR.—EVERY GRADE. QUO- 


tations delivered anywhere. Cheapest sup- 
pliers. Address GEO. G. BLACKWELL 
SONS & CO., Ltd., Liverpool, Eng., or 


Agents, Penna. Salt Mfg. Co., Pittsburg, Pa. 





FLUOR SPAR—BY THE BARREL, TON 
or car lots. Address American Fluor Spar 
Co., Paducah, Ky. 





FOUNDRY EQUIPMENT WANTED 





SECOND-HAND FOUNDRY EQUIPMENT 
wanted, including Cupolas, Ladles, Tumbling 
Barrels, etc. Quote price and state condition. 
— Box 885, Tus Founpry, Cleveland, 

io. 





WANTED, MISCELLANEOUS 





A 60-INCH CUPOLA WANTED, ALSO 
foundry rattles, sand mixer and ladles. Materne 
Manufacturing Company, St. Louis, Mo. 











of profit. 


—free on request. 


Real Estate Trust Bldg., 





“LOST!” 


This is the despairingcry of the company’s president when 
he picks up the yearly statement and hunts for the margin 


Can you be certain at the beginning ofthe year that wrongly 
figured costs are not constantly eating into what now 
seems a good profit—and what will only appear as a (loss 
one year from now, too late for remedy? 


“Balance Sheet Cost Systems” 


forestall allworry and enable youtoknow every minute just 
what you are doing and where you stand. 

We have been installing these systems during the past four 
years, and they have given universal satisfaction. 

“Profits vs. Losses” —a handsome and valuable monograph 


Edward M. Stradley & Co. 


Philadelphia, Pa. 


shop, coreroom, 
constructed of 
trusses. 


Ohio Railroad. 


work. Will be 
lars please write 








FOR SALE 


New Iron Foundry 


Located at Huntington, W. Va. 
main molding shop, 100 x 305 feet; separate machine 


Plant consists of 


milling room, tar shed, storage shed 
concrete ‘blocks, brick piers, steel 


_ Also 25 acres of land located on the Ohio 
river, with a spur connected with the Chesapeake & 


Plant is fully equipped with Soil 


Pipe Fitting Patterns, and is well adapted to general 


sold at sacrifice. For further particu- 


GLOBE FOUNDRY Co. 
PORT CHESTER, N. Y. 











We are Steel Foundry Specialists. 





CARR = SPE E. 


You will avoid pitfalls and save money. 


FOUNDRY AND METALLURGICAL 


ENGINEERS 
120 Liberty St., NEW YORK 


Before investing your capital in Steel Making Projects, refer your problem to us. 


Our practical experience is at your disposal. 











=~ 








**The up-to-date manufacturer of to-day realizes D) 
the importance and value of space in his trade 
papers and exercises good judgment in the pre- 
paration of his copy.’’—Printers Ink. 





4 Our Ad Designing Department makes just this thing 
possible. All you have to do is to give us a suggestion 
and we put it into attractive shape. 








—— 
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The above cut shows our 50 ton type E Electric Traveling Crane—a design of special 
interest to the Foundry trade because of its protected features, its accessibility 
and strength and its excellent control. “Let us show you” when you want a crane. 


NORTHERN ENGINEERING WORKS, 


DETROIT, MIcH. U.S.A. 


























Shaw 





2 mE 


Cranes 


FOR SERVICE 





=“ P mea 














The more exacting the service, the more essential that SHAW CRANES be installed. ‘Thousands of owners 


of the largest plants in the world have found this to be true. Won’t YOU benefit by THEIR experience ? 


Never Buy a Crane Before Investigating the Shaw 


SOLE ACENTS 


MANNING, MAXWELL & MOORE, Inc. 


85-87-89Liberty Street, New York 


22-26 8. Canal St., Chicago 721 Arch St.. Philadelphia 128 Oliver St., Boston Frisco Bld St. Louis Park Bldg., Pittsburgh 2 St. Clair Ave., Oleveland 
Kirk Bidg., Syrac use Woodward Bldg., Bir'm, Ala, Majestic Bidg., Detroit 


Merrill Bldg. Milwaukee Tokio, Japan Mexico City, Mexico 
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“Brownhoist” Traveling Cranes are Cranes of Quality. If efficiency, low power 
consumption and durability are first considerations, we are sure we can meet 
your views. 


The Brown Hoisting Machinery Company 
CLEVELAND, OHIO, U. S. A. 
Branch Offices: New York and Pittsburg. 


Engineers, designers and manufacturers of all kinds of hoisting machinery. 








NILES CRANES 


2 to 200 Tons 
Capacity. 





NILES HOISTS 


3-4 to 6 Tons 
Capacity. 


Write for illustrated cat- 
alogue ‘‘ Niles Cranes’’ 





Niles 30 and 40 ton cranes with 5 ton auxiliary hoists, 62 ft. span. National Steel Foundry Co., New Haven, Conn. 


NILES-BEMENT-POND COMPANY, 111 sroadway, NeW YoRK 


Boston: Oliver Bldg. Chicago: Commercial National Bank Bldg. Pittsburg: Frick Bldg. St. Louis: 516 North3rd St. Philadelphia: 2ist 
and Callowhill Sts. Birmingham, Ala.: Brown-Marx Bldg. London, Eng.: 25 Victoria St. S. W. Agents: The Canadian Fairbanks Co. 
Ltd., Montreal, Toronto, Winnipeg and Vancouver, Agents for ( ‘alifornia, Nevada and Arizona: Harron. Rickard & McCone, 436 Market 
ij St., San Francisco, Cal., and 164-8 North Los Angeles St., Los Angel es, Cal., F. W. Horne, 70 C Yokohama, Japan. 














- 
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Foundry Crane 


_ an a! ar ee HERE the head room 
* . eo nat is limited and the 





ladle of hot metal comes 
close up to the bridge, it is 
desirable to keep the hoist 
and motor away from the 
heat. In addition to the usual 


automatic electric and me- 
chanical brakes the hoist is 
provided with a hand brake 


which gives absolute control 
of the lifting speed from full speed with a full load, to a few inches a minute 
for drawing patterns. 


| MARIS BROS. - Philadelphia, 














S 


VELECTRICIS 
ICRANES| 


ifor the new foundry of 
|| Seaboard Steel Casting Ca 
41| ——Furnished by 


| ALFRED BOX & 00 |k 1 


PHILADELPHIA -PA. 















































Consult us upon your 
Foundry Crane Problems 


We build cranes 
from 5 to 100 tons 


ELECTRIC or® 
HAND POWER ~*~ 





~ 


CLEVELAND CRANE & CAR CO. 60 TON 4 mane 


STEEL FOUNDRY 


WICKLIFFE, OHIO CRANE 
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= 
SHEPARD CRANES ARE IMMUNE FROM DIRT. 


The General Pneumatic Tool Company NEW YORK: Singer Building. 
General Office and Works: Montour Falls, N. Y. PHILADELPHIA: Stephen Girard Building. 























dee 


TRAVELING 


CRANES 


Type and Capacity 
for Any Purpose 


Electric Traveling HOISTS 
1-4 to 6 Tons Capacity 





PAWLING & HARNISCHFECGER 
Milwaukee, Wis. Ingersoll-Rand Co., Phillipsburg, N.J. 21 P. &H. Cranes 








| ANE 8 








?ranes «a Hoists 


FOR FOUNDRY USE 





THE HOIST Co. 


Bourse Building PHILADELPHIA, PA. 
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Electric and Hand Power 


CRANES 


A. C. or D. C. 
MOTORS. 


THE CASE MFG. CO., COLUMBUS, OHIO. 








Billet Conveyor 











weer 


LAAT AAO TUYAD! 


ROPP’S NEW CALCULATOR 
And Short Cut Arithmetic 


Sustains the same relation te the BUSINESS WORLD as 
Webster’s Dictionary to the LITERARY WORLD. 
If you do any “‘ fi .. here’s something you can’t let 
go. YOUN ED { . It'sacalculator that positively cal- 
culates, in the wink of aneyetoo. IT’S THE THING. 
Here are a FEW of the time-saving features :— 
Trade Discount Tables. 
Discounted at 207 different Rates and Discounts—from 1-16 
of 1% to 90 and 40% off. 
The Percentage Tables. 
Show the equivalent of severa! successive discounts, etc., etc. 
The Interest Tables. 
Show at a glance the exact interest on amy sum, at alll rates 
for years, months and days, computed on both the 360 and 
3665 day bases. 
The Short-Cut Arithmetic. 











Contains all the rules and principles of higher arithmetic 
For part iculars of paseo and clearly stated, illustrated by practical 
this and other Conveying Commercial Law in Brief. 

A pparatus wr ite to ar mare gd 70 points of law, with reference to commercial 


Can you afford to miss it? 

LINK BELT COMPANY, 196 pages, 80 llustrations. Postpaid $1.08 
PHILADELPHIA CHICAGO INDIANAPOLIS BOOK DEPARTMENT 
ee PITTSBURGH ST. LOUIS SEATTLE THE PENTON PUBLISHING Co. 


1501 Missouri Trust 440 New York 
Broadway Park Building Building Block CLEVELAND. 
































EQUIPMENT FOR FOUNDRIES---Machinery Only 


NORTHERN ise: GRANES 22" “fea” ELEVATORS riincers 


CORE OVENS M~* ors" MOLDING MACHINES $=<~ 
STEELE-HARVEY #3... CRUCIBLE: SLY <seee=-7 


NEW ENGLAND ENGINEERING & EQUIPMENT COMPANY, BOSTON, MASS. 
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BUILT FOR A LONG 
BUT FAST LIFE 


The Peerless 
Hoists 


Are 
made right 
to wear well 


on hard usage 


Let us 
send one on 
trial to prove the 
high efficiency 





Edwin Harrington, Son & Co. Inc. 
PHILADELPHIA, PA., U. S. A. 














How Is Your Lifting Done? 


60 TON Crane will lift a small 
A load but at a large proportional 
cost. No use working a machine 
representing an outlay of thousands 
of dollars on a job thata hoist costing 
hundreds will do. 
Then there is the waste of time of 
the men waiting for the crane. 


Yale 2 Towne 
Electric Hoists 


are admirable for supplementing the 
work of heavy power cranes. For 
smaller shops they will do all the lifting. They afford 
flexible, easily-controlled, and very wearable lifting 
units, with carefully graded speeds for the most delicate 
foundry work. 





ASK FOR CATALOGS, INCLUDING 
CHAIN BLOCKS, TROLLEYS, ETC. 


YALE @ TOWNE MFG. CO. 


9 Murray Street - - New York 
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SUCCESS OF POURING 
A 
PERFECT CASTING 


DEPENDS LARGELY UPON THE CON- 
TROLLERS USED ON YOUR CRANE. 


DINKEY | 


VENTILATED 


CONTROLLERS 


are the product of ten 
years of progressive 
development. 

The original type 
was brought out at the 
Homestead Stcel 
Works of the Carnegie 
Steel Co., to meet the 
special requirements of 
steel m!Il service. 

The points partic- 
ularly considered in the 
original design were: 
substantial mechanical 
construction, fitting the 
controller for the rough handling incident 
to steel mill work. 


Simplicity of operation and compact- 
ness, this including mounting the operating 
resistance within the frame, thus making 
each controller a self-contained unit. 


All parts are of easy access and inter- 
changeable. 





Send for Bulletin No. 99 giving details of construction. 
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The 
Moyer 
Tramrail 
System 


@ Now then, Mr. Foundry- 
man, 


@We want you to put your 
time against ours. 


@We want you to send usa 
plan of your foundry, drawn 
to scale, showing the cupola, 
the girders, the molding 
floors, the distance from the 
foundry floor to the under- 


side of the girders; show : wa , 
the position of your core - a a ee 
ovens and your rumblers. Sa ae ——— 
a Oe i , a oa ? ee eee e 
@ And tell us whether carry- _ i alll 


aa 
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ro ern 
. aa ts on p Ne 
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ing metal or sand, or cores, 
or flasks, or all four appeals 
to you most. 


@ Then We will make up a detailed working plan of your foundry, show- 
ing the “MOYER TRAMRAIL SYSTEM” installed. 


@We will tell you how it can be installed. 

@We will tell you what the “System” will cost you f. o. b. you 
city. 
@wWei'll tell you just where the “System” will save for you. 

@ And how much it will save—and why. 

Qt will cost you very little to send such a plan. 


@ The quicker the “MOYER TRAMRAIL SYSTEM” begins to work 
for you, the quicker the savings will pile up. So, better send the plan 
along today. It’s upto younow. We're ready. 





































































FIG. 6--RACKS FOR HANDLING CORES 





FIG. 5-TRAMRAIL LAYOUT IN FRONT OF THE CUPOLAS 


@We have just published 
Bulletin No. 102 showing 
actual photographs of the 
Moyer Tramrail System for 
Foundry use EXCLUSIVE- 
LY. 


@. The book shows just how 
pig, coke and scrap can be 
carried to the CHARGING 
FLOOR. 


@How the HOT METAL 
and CORES are carried to 
the MOLDERS. 


@How the FINISHED 
CASTINGS go to the rum- 
blers, to the grinders, to the 
stock bins. 


@.“102” shows the CHEAP- 
EST method known of hand- 
ling both BRASS and IRON, 
and a lot of other things of 
interest to the Foundry 
Trade: 

@ We'll be glad to send you 
a copy of the bulletin if you 
will write us on your LET- 
TER HEAD, just say— 


**Let Bulletin No. 102 
come along.’’ 


@ We'll know what to do. 


MOYER 
Tramrail Co. 





130 South Third Street 
a PA. 
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Complete Systems of Overhead Tracking 


Made of standard steel I-beam or flat bar steel, with improved safety 
switches and trolleys, built and installed. Let us submit estimate of 
cost and other interesting information. 


PHILADELPHIA TRAMRAIL CO. 


1009 Drexel Bldg., Philadelphia, Pa. 


Works: Front and Tusculum Sts. 























No. 2025 
Radial Truck 





General Purpose Oar 
No. 231-A Made in sizes to order 
Core Oven Car 


The Atlas Car & Mig. Co. 


CLEVELAND, OHIO 


Manufacturers of 


Small Cars of all kinds for various 
purposes, Sand Buckets, Turnta- 





bles, Rails, Frogs, Switches, Etc. 


Sante ee No. 145-C 
No. 1010 Steel Top Ball Bearing 
One Way Left Hand Switch Foundry Equipment a Specialty Turntable 


Foot Throw 
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PNEUMATIC FOUNDRY 


va b ELEVATORS 


AIR 
COMPRESSORS 


AIR 
HOISTS 


TRAVELLING 
CRANES 


All styles of 
JIB CRANES 
and 
CASTING 
BREAKERS 


Write 


Curtis & Co. Manufacturing Co. 


ST. LOUIS, MO. 


Baird Machinery Co., Pittsburg 


| 
| 
| 
| 
| 
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